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section contains an On-Board Diagnostic (OBD) System ч : Ө 
Check. The on-board diagnostic system check is an Battery Pack Diagnosis and repair. 

organized approach in order to identify a problem Battery Pack Control Module 

created by a control module system malfunction. The 3 

on-board diagnostic system check must be the starting The Battery Pack Control Module is designed to process 


point for any driveability complaint diagnosis. The various input information and send the necessary 
on-board diagnostic system check will direct you tothe electrical responses to the other control modules. The 
next logical step in diagnosing the complaint. input information has an interrelation to more than one 
Understanding the chart and using it correctly will output, therefore, if one input fails it can affect more than 


one systems operation. 


Fastener Tightening Specifications 


Application 
Drive Motor Speed and Direction Sensor Mounting 
Bolts 
Transmission Range Switch Mounting Screws 
Transmission Pawl Shaft Lock Nut 


Battery Charge Receptacle Mounting Front 
Mounting Bolts 

Battery Charge Receptacle Mounting Rear 
Mounting Bolts 

Upper Power Inverter Module to subframe 
Mounting Bolts 

Lower Power Inverter Module to subframe 
Mounting nut 

Power Steering Control Module Mounting Screws 


Accessory Power Control Module Mounting 


o 


о 
N 
a 


o 
3 


Accelerator Pedal Mounting Nuts 

APM Positive and Negative Cable Retaining Nuts 
Battery terminal nuts 

Shunt to Fuse bolt 

Shunt to Batt cable nut 

High Voltage relay terminal Posts 


g 
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Application 
Drive Motor assembly 
Drive Motor Speed and Direction Sensor 
Transmission Range Switch 
Battery Charge Receptacle 
Power Inverter Module 
Power Steering Control Module 
Accessory Power Control Module 
Accelerator Pedal 
Body Control Interface Module 
Power Inverter Module Relay (Run 2) 
Battery Pack Blower Air Flow Sensor 
Battery Pack Air Inlet temperature sensor 
Battery Module temperature sensor 
Precharge resistors 
High Voltage Relay 
Drive Motor Battery Module 
Battery Pack Control Module 
High Voltage to Power Inverter Module Cable 
‘Automatic Disconnect Module 
Battery Pack Fuse 
Battery Pack Shunt 
Battery Pack Case 
Battery Pack Cradle 


| 


GM SPO Group Number 
0.000 
3.682 
4.054 
2.215 
2.200 
6.605 
2.200 
3.451 
2.560 
2.200 
2.212 
2.212 
2.212 
2.210 
2.210 
2.210 
2.200 
2.200 
2.211 
2.205 
2.200 
2.335 
2.210 


Scan Tool Data - Battery Pack Control Module 


Vehicle powered up/Closed Throttle/Park or Neutral/Acc. “OFF” 


Scan Tool Parameter 
Battery 1-26 
Battery Temp Sensor 1-6 
Battery Pack Airflow Sensor 
Battery Pack Air Inlet Temp Sensor 
Battery Pack 
Battery Pack 
Accessory Power 
Run 1 
Vehicle Wake-up 
Commanded Vehicle Wake-up 


Battery Pack Control Module Power 
Down 


Park Selected 

No Coolant Present 

HTCM Regen Charge Disabled 
Battery Pack Current 

Battery Pack Temp 

Battery Pack Voltage 

Charge Receptacle Over Temp 
Charge Receptacle Temp Circuit 
Charger Transfer Mode 
Vehicle Ready 

Vehicle Run 

Vehicle Wake-up 

Charger Communication 

Park Selected 
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Charge Receptacle СКТ. 
Commanded Auto Disconnect 
Auto Disconnect State 


Battery Pack Control Module 
Periodic Wake-up 


Propulsion System Status 


Charge Status 


True SOC 
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Units Displayed 
Volts 
°C CF) 


°C CF) 
Volts 


Volts 
On / Off 
Yes / No 
Yes / No 
Yes / No 


Yes / No 
True / False 
Yes / No 
Fault / No Fault 
Fault / No Fault 
Fault / No Fault 
Fault / No Fault 
Open / Closed 
Standby, Ready, Transfer, Fault 
Yes / No 
Yes / No 
Yes / No 
Yes / No 
Yes / No 
°С CF) 

Open / Closed 
Normal, Inhibit, Disconnect 
Normal, Fail, Commanded, Loop, 
Precharge, Low_V, Ground, 
Isolation, Ps_Fail, Invalid 
On / Off 


Standby, Propel, Charge, 
. Terminate Charger, Precondition, 
Shutdown 
Charging, Updating, Equalizing, 
Floating, Fault, Reset 


°C (°F) 


Typical Data Value 
12.90 


Yes 
False 
No 
No Fault 
No Fault 
No Fault 
No Fault 
Open 
Standby 
No 
Yes 


FS 
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Typical Scan Tool Data Definitions 


The following information will assist in diagnosing 
symptom or driveability problems. The displays can be 
viewed while the vehicle is being driven. Refer to On 
Board Diagnostic (OBD) System Check for additional 
information. 


Scan Tool Display 

Battery 1-26: 

Displays the voltage of each battery module. 
Battery Temp Sensor 1-6: 


Displays the temperature at six locations within the 
battery pack. Temperature sensors are located on 
negative end of battery modules #8, 13, 18, 24, 25, 
and 26. 


Battery Pack Airflow Sensor: 


Displays the amount of airflow going into the battery 
pack as seen by the airflow sensor. 


Battery Pack Air Inlet Temp Sensor: 

Displays the temperature of the air entering the battery 
pack via the fan and thermal system. 

Battery Pack: 

Displays the voltage of the battery pack. The voltage is 
the result of the sum of all 26 modules. 

Battery Pack: 


Displays the-current flowing in the battery pack that is 
used for control purposes. The current is measured at 
the shunt in the battery pack (Positive current equals 
charging). 


Accessory Power: 


Displays the value of aux. battery voltage that the 
Battery Pack Control Module is receiving. 


Run 1: 


Displays ON when the Battery Pack Control Module 
receives Run 1. Run 1 is not active during charging. 


Vehicle Wake-up: 


Displays YES when the HTCM or the charge receptacle 
command the wake-up line. The HTCM commands the 
wake-up line for aux. battery charging and thermal 
system operation. 


Commanded Vehicle Wake-up: 


Displays YES when the Battery Pack Control Module 
asserts the wake-up line to the HTCM and Accessory 
Power Control Module for Aux battery charging and 
pack heating or cooling. 


Battery Pack Control Module Power Down: 


Displays YES when the Battery Pack Control Module 
commands the hardware to power down. This takes 
place as soon as all external hardware inputs permit. 
Park Selected: 


Displays YES when the Transmission Range Switch is in 
Park. This is read by a discrete line to the Battery Pack 
Control Module from the Transmission Range Switch. 
Commanded Accessory Power: 


Displays Yes when the Battery Pack Control Module 
requests for the Accessory Power Control Module 
Power. 

Comm. Battery Pack Fan: 


Displays YES when the battery pack fan is commanded 
ON by the Battery Pack Control Module. 


No Coolant Present: 

Displays TRUE when the HTCM reports that the coolant 
level is too low to cool the charge receptacle. 

HTCM Regen Charge Disabled: 

Displays DISABLE when the HTCM detects an 
over-temperature failure. 

Battery Pack Current: 

Displays FAULT when the Battery Pack Control Module 
detects a problem with reading the current. 

Battery Pack Temp: 


Displays FAULT when the Battery Pack Control Module 
detects a fault in the temperature sensing circuitry that 
cannot be compensated for. 


Battery Pack Voltage: 


Displays FAULT when the Battery Pack Control Module 
determines that a number of battery module voltages 
are incorrect. 


Charge Receptacle Over Temp: 


Displays FAULT when the Battery Pack Control Module 
detects an over-temperature condition in the charge 
receptacle. 


Charge Receptacle Temp Circuit: 


Represents the charge receptacle has a fault that will 
prevent charging. 


e OK: Charge coupler is present, no charge 
receptacle power supply fault is present. 

e ' ОРЕМ: charge receptacle temperature circuit is 
open OR a charge receptacle power supply fault is 
present. 
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+ SHORT: charge receptacle temperature is shorted. 
* INVALID: charge receptacle temperature cannot be 
determined. 


Charger Transfer Mode: 


e STANDBY: Conditions for power transfer have not 
been met. 

~ READY: Conditions for power transfer have been 
met. Power transfer control process is active. 

~ TRANSFER: The Battery Pack Control Module is 
requesting power from the charger. 

e FAULT: A condition has occurred that is not 
acceptable for power transfer. 


Vehicle Ready: 


Displays YES when the charge coupler is inserted into 
the charge receptacle and the vehicle is in a state that 
will support charging/preconditioning. 


Vehicle Run: 


Displays YES when the Battery Pack Control Module 
receives Run 1. 


Charger Communication: 


Displays YES when the Battery Pack Control Module 
receives Class Il messages from the charger. 


Battery Pack Current Valid: 


Displays YES when the Battery Pack Control Module 
detects current above a certain level. 


Code Number: 


Represents the Diagnostic Trouble Code (DTC) number 
of the fault. 


Number of Fault Occurrences: 

Represents the number of times that the Diagnostic 
Trouble Code (DTC) has occurred. 

Ign. Cycles Since Last DTC: 


Represents the number of power cycles since the last 
time the Diagnostic Trouble Code (DTC) occurred. 


Ign. Cycles Since First Fault Code Set: 


Represents the number of power cycles since the first 
time the Diagnostic Trouble Code (DTC) occurred. 


Vehicle State: 


Represents the operational mode of the vehicle as 
determined by the Battery Pack Control Module. 


STANDBY: Mode not yet determined. 

CHARGE : Charging is currently taking place. 
PROPEL: Motoring/Regeneration. 

SUPPORT: Supporting vehicle operations only. 
SHUTDOWN: Functional process shutting down. 


Vehicle Run: 


Displays YES when the Battery Pack Control Module 
receives the Run 1. 


Park Selected: 


Displays YES when the Transmission Range Switch is in 
Park. This is read by a discrete line to the Battery Pack 
Control Module from the Transmission Range Switch. 


Commanded Battery Pack Fan Speed: 


Displays the speed at which the Battery Pack Control 
Module commands the fan to run. The signal is Pulse 
Width Modulated (PWM). 


Charge Receptacle Temperature: 


Displays the temperature of the charge receptacle 
during charging. the temperature value will read 0°C 
(82°F) when the charge coupler is not inserted in the 
charge receptacle. 


Charge Receptacle CKT.: 


Displays YES when the Battery Pack Control Module 
detects a short in the charge receptacle temperature 
sensor. 


Commanded Auto Disconnect: 


Displays the command to the auto disconnect to take 
action. 


e NORMAL: The AD may open the relays as required 
in any fault condition. 

e INHIBIT; The AD may open the relays in any fault 
condition except an isolation fault. 
DISCONNECT: Command from the Battery Pack 
Control Module to open the relays. 


Auto Disconnect State: 
Displays the present state of the auto disconnect. 


е NORMAL: The relays are closed and battery pack 
power is available at the Power Inverter Module (PIM). 

e FAIL: (AD precharge fault) The AD was 
unsuccessful in precharging the high voltage bus in 
the required time. The relays are open. 

e COMMANDED: The Battery Pack Control Module 
commands AD to open relays. 

e LOOP: (interlock loop) The AD detects a failure in 
the interlock loop circuit. 

e  PRECHARGE: Thé AD is precharging the bus to 
enable closing of the relays. 

e LOW VOLTAGE: The AD detects a low battery pack 
voltage. 

e GROUND: The AD detects a shift or loss of ground. 
ISOLATION: The AD detects a high voltage (HV) 
isolation fault. 

e PS FAIL: (power supply failure) The Battery Pack 
Control Module detects a failure of the AD power 


supply. 
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e INVALID: The AD state cannot be determined. 
Battery Pack Control Module Periodic Wake-up: 


Displays ON when the HTCM has asserted the vehicle 
wake-up line due to a previous request by the Battery 
Pack Control Module. 


Battery Pack Control Module Periodic Wake-up 
Multiplier 

HTCM uses this value multiplied by 15 to determine the 
amount of time before the HTCM requests vehicle 
wake-up. 


Propulsion System Status: 


Represents the operational mode of the vehicle as 
determined by the Battery Pack Control Module. 


STANDBY: Mode not yet determined. 
PROPEL: Motoring/regenerating. 
CHARGE: Charging and/or preconditioning. 
ENDCHG: Shut down charging. 

PRECON: Preconditioning only no charging. 
SHUTDOWN: Functional process complete. 


Charge Status: 


Represents the present or last operational state of 
charging as determined by the Battery Pack Control 
Module. 
e RESET: Reset any charge faults previously detected 
~ CHARGING: Normal charging. 
* FLOATING: (Float charge) Maintain present charge 
of the Battery Pack (BP). 
UPDATING: Updating the charge status of the BP. 
EQUALIZING: Equalization charging. 
FAULT: Charging failed due to no control. 
True SOC: 


Displays the percentage of True State of Charge when 
the fault occurred. 1596 True State of Charge (TSOC) 
equals 096 User State of Charge (USOC). 


Vehicle Speed: 
Displays vehicle speed at the time the fault occurred. 
Pack Voltage: 


Displays the sum of the 26 module voltages as 
calculated by the Battery Pack Control Module. 


Battery Pack: 


Displays the current flow when the fault occurred 
(positive current charges the batteries). 


Battery Pack Air Inlet Temp Sensor: 


Displays the temperature used for Battery Pack Control 
Module control purposes. 


Accessory Power: 

Displays the aux. battery voltage as seen by the Battery 
Pack Control Module. 

Odometer: 

Displays the miles at the start of the charging event. 
Distance Since Last Charge: 


Displays the distance traveled since the last charge 
event took place. 


Cycles Since Last Charge: 


Displays the number of power transfer cycles that have 
occurred since the last time the vehicle was charged. 


Charge Terminate Mode: 


Displays the reason the Battery Pack Control Module 
stopped charging. 


CHARGE: The vehicle is currently charging. 
NORMAL: Charging was completed based on BP 
current completion criteria. 

e PERCENT: Charging was completed based on amp 
hours returned. 

e COUPLER: Charge coupler was removed before 
charging was complete. 

• CHARGER FLT: Charger reported to Battery Pack 
Control Module that it had a fault. 

e MIN PWR: Minimum output power from the charger 
was reached so the Battery Pack Control Module 
terminated charging. 


Equalization Reached During Charge: 


Displays YES when the Battery Pack Control Module 
began/completed equalization (leveling) charging. 


Battery Pack Cooling During Charge: 


Displays YES when the battery pack (BP) required 
cooling during charging. 


Battery Pack Temp Increase Charge Time: 


Displays YES when the charge time was increased 
based on the temperature of the battery pack during 
charging. 

Battery Power Increase Charge Time: 


Displays YES when the charge time was increased 
based on the available power from the charger. 


Base Charge Time: 


Displays the time taken to complete base charging. 
Base charging means no equalization, aux. charging, 
preconditioning, or vehicle support. 

Used Since Last Charge: 


Displays the amount of charge used since the last 
charge occurred. 
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Returned During Charge: 


Displays the amount of charge returned during this 
charging event. 


Max Battery Pack During Charge: 


Displays the maximum pack voltage that occurred 
during this charging event. 


Battery Pack End of Charge: 


Displays the current that the battery pack received when 
this charging event ended. 


Pack Capability 


Displays the present remaining amp-hours (capability) in 
the battery pack if it was discharged at 25 amps, 27°C 
(80°F) to a battery module voltage of 10.5 volts. 


Pack Capacity 


Displays the maximum pack capacity (amp-hours) when 
fully charged if the pack was discharged at 25 amps, 
27°C (80°F) to a battery module voltage of 10.5 volts. 


Battery Pack SOC Start of Charge: 


Displays the True State of Charge at the start of this 
charging event. 15% True State of Charge (TSOC) 
equals 0% User State of Charge (USOC). 


Battery Pack SOC End of Charge: 


Displays the True State of Charge at the end of this 
charging event. 15% True State of Charge (TSOC) 
equals 0% User State of Charge (USOC). 


Equalization Percent Complete: 


Displays the percentage of equalization completed 
during this charging event. 


Battery Pack Temp Start of Charge: 


Displays the temperature value when this charging 
event started. 


Max Battery Pack Temp During Charge: 


Displays the maximum temperature value achieved 
during this charging event. 


Charger Min Power: 


Displays the minimum output power that the charger 
design being used can supply. 


Charger Max Power: 


Displays the maximum output power that the charger 
design being used can supply. 


Software ID 1-4: 


Displays the 8-digit charger software ID of the charger 
used during this charging event. 


Code Number: 


Represents the Diagnostic Trouble Code (DTC) number 
of the fault. 


Number of Fault Occurrences: 


Represents the number of times that the Diagnostic 
Trouble Code (DTC) has occurred. 


Ign. Cycles Since Last DTC: 


Represents the number of power transfer cycles since 
the last time the Diagnostic Trouble Code (DTC) 
occurred. 


Ign. Cycle Since First Fault Code Set: 


Represents the number of power transfer cycles since 
the first time the Diagnostic Trouble Code (DTC) 
occurred. 


Comp Prop Batt: 


Displays the compensated voltage for a six cell battery 
module. 


Module Voltage Delta: 


Displays the voltage delta between the module indicated 
and the normalized module voltage. Normalized module 
voltage equals battery pack voltage divided by 26. 


Battery Pack: 


Displays the sum of the 26 module voltages as 
calculated by the Battery Pack Control Module. 


Battery Pack: 


Displays the current flowing in the battery pack that is 
used for control purposes. The current is measured at 
the shunt in the battery pack (positive current equals 
charging). 


Battery Pack Temp: 

Displays the temperature used for Battery Pack Control 
Module control purposes. 

True State of Charge (TSOC): 


Displays the percentage of Pack State of Charge when 
the fault occurred. 15% True State of Charge (TSOC) 
equals 0% User State of Charge (USOC). 
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Wiring Diagram (1 of 15) 


0.5 YEL| 772 0.5 
WHT! 776 
0.5 GRY [773 


Transmission 
Position 
Indicator 


LT GRN| 37 
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Wiring Diagram (2 of 15) 
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Wiring Diagram (3 of 15) 


Control Module 


(PSCM) 


Lesen 1 Assembly 


„Ep 


^5 


r = = = " Compressor 
! Motor 


Accessory Power 
Module (APM) 


ds A 
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Wiring Diagram (4 of 15) 


0.8 ORN|440 
B7 4 C208 
P101 

0.8 ORN |440 
M%Ci05 


5113 
5121 | 0.8 ORN 


Transmission 


(EBCM) 


А 
0.8 РР. |1807 
: 0.8 РРІ |1807 дА 


08 


PPL|1807 Pioo 08 . 


1 Pack I Battery 
1 Сото Assembly 


LÁN 
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Wiring Diagram (5 of 15) 


“Body  " ^ ^ Charge 
"Control! 


1 Receptical 


it 


Bi с си 


c 
с 


0.5 BRN]1855 
05 0.5 YEL|915 


DK GRN|[135 0.5 DK BLU u. 
0.8 ORN [1054 ^ 


ei 


XH 


WARE ETE v 


27 


0.8 PPL |420 
B2 


Т " Electronico ^ ^ 7 Sto) т = 7 Accessory 
! Brake t 1 Lamps 1 !'Power 
1 Control 1 — !Swith ! — !Control 

= + Module ка * — " Module 


расм A А 
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Wiring Diagram (6 of 15) 


C7: 


0.5 WHT [919 
0.5 PPL/WHT|2091 


0.5 WHT|919 . 
0.5 PPL/WHT|2091 


0.5 RED/BI 


ILK |645 
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Wiring Diagram (7 of 15) 


i 
muc 7 Accessory 
!Power 


"Module 


13BLK|50  5BLK|50 
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Wiring Diagram (8 of 15) 


0.5 ВІК |931 0.8 BLK | 250 


0 m" m" 


1089141040618 40H80 Pa 210210241 
5 7 8 LI 13 LJ 15 16 "v LI 19 a 2 24 25 28 
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Wiring Diagram (9 of 15) 


Н Charge 
Receptacle 


Б М 1 Charger 


20 Battery Pack Internal Diagnostics 


Wiring Diagram (10 of 15) 


*---- 4805 


0.8 ORN | 640 


0.5 WHT |2027 
4- – -ф 5110 


0.5 WHT |2027 


Ey C103 


0.5 WHT | 2027 


0.5 DK BLU | 660 0.8 PPL | 1807 


оѕ\нт| вав 45119 

0.8 PPL | 1807 

Р С103 

С105 0.8 PPL | 1807 
2023 


"Power 
‘inverter 
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Wiring Diagram (11 of 15) 


R407 R408 R405 R404 воз R4o2 
зэк > 300K 2 300K S зоок Ф зок SWK 2 309K 


AXCA28 АЎСА422 A% Lio HP UN дүсит AYCAe a%cas ACA АЎСИЗ A¥CH2 ВУ -– – Асли 


Voltage Voltage Voltage 
Signal Signal ^ Signal 
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Wiring Diagram (12 of 15) 
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Wiring Diagram (13 of 15) 
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Wiring Diagram (14 of 15) 
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Wiring Diagram (15 of 15) 


1 Wake 
T4 
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Schematic Icon Reference Table 


Refer to Electrostatic Discharge (ESD) Sensitive Devices in Symbols, 
Page 8A-3- 0. 


This Icon is used to alert the technician. The circuits shown with this icon on 
the schematic contain high voltage. Refer to the High Voltage Power System 


caution in Genera! Information. 
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Component Locations 


Legend 


Battery Pack 


Accessory Power Control Module 


Charge Receptacle 


Power Steering Control Module 


Power Inverter Module 


1 
2 


4 
5 
6. 


Iu 
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Component Locations 


Legend 


1. Battery Pack Latch 


2. Air Duct 


3. 20-Way in-line Connector 
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Component Locations 


T 
E 
E 
i 


[[ 
Ё 
8 
4 
ЖТТ 
HH 
8|] 8 
513 


60128 —9| |o-- 910028 —o| 
o+ ezomeg —o| | jot #70 eg —o| 


o+ 010 ne8.—o 


Legend 

1. Automatic Disconnect B. Top Tray 

2. Temp Sensor 9. Temp Sensor 

3. Shunt 10. Temp Sensor 

4. Fuse 11. Lower Tray 

5. Temp Sensor 12. 20-Way in-line Connector 

6. Temp Sensor 13. Battery Pack Control Module 
7. Temp Sensor 14. High Voltage Supply Cable 
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B 


470815132 
Data Link GRAY Connector Terminal End View 


Refer To 


Electrical Diagnosis 


(*) For more information refer to Typical Scan Data Values within this section. 
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Serial Data Signal-UART-8192 Baud-Primary Electrical Diagnosis 
Serial Data Signal-UART-8192 Baud-Primary Electrical Diagnosis 


с Serial Data Signal-Class B-10400 1807 Electrical Diagnosis 


a Baud-Primary 
Transmission Range Indicator Switch Park 275 
Output 
Он | Eea Daos — | 
BLKWHT 
J 


| 940 | 

[ 181 | 

| 492 | 

| 645 | 
[a Мачы с=с Эла m 
ot Used алы нагад | | 
Charge Receptacle Temperature 5 Volt Ба WHT 
Reference 
| 660 | i 
| 99 | 
| 2091 | 
| 539 | 


z 


Charge Receptacle Temperature Return DK BLU Electrical Diagnosis 


Service Now Tell-Tale Electrical Diagnosis 
Battery Life Tell-Tale PPL/WHT Electrical Diagnosis 
[PNK |] Electrical Diagnosis 


use Output-Ignition 1 Type IIl Fuse 


eim 


псе Wake Up 
High Voltage Disconnect In 951 | RED | Electrical Diagnosis — | 
FHighVolageDiscomedOu | 995 | —RED | Еванса! Diagnosis — | 
n Votage Disconnest — — — — 981 | — BLK — | rece Diagnosis — 
| 920 | 


(*) For more information refer to Typical Scan Data Values within this section. 


C 
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AANAWNUOOOVOUAON 4 


"reU 


Power Inverter Module 32-way CLEAR Connector Terminal End View C1 


[m | o rmm | 


Ground | — BEK- т + Electrical Diagnosis 
Electrical Diagnosis 
Electrical Diagnosis 
Electrical Diagnosis 


5 | APP35 Volt Reference | DKGRN | Electrical Diagnosis 
[C1-16 | APP2 5 Volt Reference Electrical Diagnosis 


[95 | 

[рза — — 902 

[959 ] 

[ 956 | 

[Ground —  — — —  - | 280] 

Li T TERN ESSERE! IPIS em qu 

S|FuseOwpuignHoni-ypeWlFuse — | 439 | РИК | — ElecricaDiagnoss 

[ Fuse Output-Battery-Type IN Fuss — | 640 | ORN | 

[Coolant Temperature Sensor Signal — — | 135 | DKGRN | Electrical Diagnosis | 

[Serial Data Signal- Uar:8192 Baud-Primary | 800 | TAN Electrical Diagnosis | 

з | Serial Data Signal Оал-8192 Baud-Primary | 800 | TAN Electrical Diagnosis — | 
| Brake Pedal Switch Output [| 420 |: PPL | Electrical Diagnosis | 
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Power Inverter Module 32-way CLEAR Connector Terminal End View C1 (continued) 


5 | Cruise Control Resume/Accel Switch Signal 


6 | Run 2 Relay 


C1-32 | Not Used 


(*) For more information refer to Typical Scan Data Values within this section. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


1798 


C2-4 | Motor Winding Temperature Sensor Signal 


Return 
Motor Winding Temperature Sensor Signal DK GRN Electrical Diagnosis 
Transmission Range Indicator Switch Retum Electrical Diagnosis 

HT 


Transmission Range Indicator Switch Parity Electrical Diagnosis 

Bit Input 

Transmission Range Indicator Switch Bit “C” GRY Electrical Diagnosis 
Output 


Transmission Range Indicator Switch Bit "B" Electrical Diagnosis 
Output В 

Transmission Range Indicator Switch Bit “A” BLK/WHT Electrical Diagnosis 

Output 


Not Used |[— ] - | Electrical Diagnosis 
[Not Used — — — — — — —] — | =| Hecriaibiagnosis 
1673 


C2-13 | Drive Motor Speed and Direction Sensor Electrical Diagnosis 
Signal Power-12 Volt Reference 

C2-14 | Drive Motor Speed and Direction Sensor DK BLU/WHT, Electrical Diagnosis 
Signal "A" 

C2-15 | Drive Motor Speed and Direction Sensor 1558 YEL/BLK Electrical Diagnosis 
Signal "B" 

C2-16 | Drive Motor Speed and Direction Sensor BLK Electrical Diagnosis 
Signal Ground - Return 
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Power Inverter Module 24-way CLEAR Connector Terminal End View C2 (continued) 


Electrical Diagnosis 


C2-24 | Not Used 


(*) For more information refer to Typical Scan Data Values within this section. 


S 
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Body Control Interface Module 24-way PINK Connector Terminal End View C1 


ЕЗ ас и 
[ A3 | Fuse Output-gnition T-Type M Fuse | 
Vehicle Speed Signal-128,000 Pulses Per Mile YEUBLK 
[-^5 [Wheel Speed Sensor SignalRight Rear | 682 | BAN | Electrical Diagnosis 
[-^6 | Whee! Speed Sensor Returr-Left Rear — | 685 | RED | Electrical Diagnosis | 
Г Ат _| Wheel Speed Sensor Return-Right Rear | 883 |  WHT | — ElecticalDiagnosis — ] 
[ ^e | Fuel Fired Heater Relay | 9:3 | TAN | Electrical Diagnosis — | 
Fuse Output-lgntion 2-Typs Ti Fuse | 54 | BRN — | Electrical Diagnosis — | 
An ай тейтаю __ —— — — [8:9 |  GRY | Electrical Diagnosis] 
[A2 | Low Fuel indicator Lamp Oupa | 172 |  YEL | Electrical Diagnosis — | 
1855 
[Вв2 | Heat Switch indicator ight [135 | ITGRN | Electrical Diagnosis 
[-83 | Check Engine Indicator Lamp Oupa | 419 | BRNWHT 
[ B: [Service Now тї | os | Ban | Electrical Diagnosis — | 
[B5 | Battery Lite Teale | ооо | war | Electrical Diagnosis — | 
[ B6 | Secondary Battery Valve Relay Control [1397] PPL | Electrical Diagnosis — | 
87 | Fuse Outputtgniion 1-1ype I Fuse | в | PNK} Electrical Diagnosis — | 
[B [Gmn —^ ^ ek 
[E 


[Tempere — ^  — — —[ 9 | 

| Coolant Temperature indicator Lamp Output | 35 ] 
Fuel Gauge Sensor Signal | 30 |. PPL [Electrical Diagnosis | 

(°) For more information refer to Typical Scan Data Values within this section. 


Coolant Temperature Sensor Signal | 135 | DKGRN | 
Electrical Diagnosis 


Là 
z 
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Body Control Interface Module 32-way PINK Connector Terminal End View C2 


fem | renon [e| er | mm | 
[Ст | Batey PackVave | 901 | DKBLU | Electrical Diagnosis | 
) 
E Leer eer кое Cup Command sean | ян — | Beste Digros | 
| CS | Battery Pack Fan Request — |5 |  PPL | Electrical Diagnosis 
[ Stop Lamp Switch Output | 17 | ORN | Electrical Diagnosis | 
[ Charge Tel-Tale npt f 2023 | DKGRN | Electrical Diagnosis | 
[ Charge Tel-Tale Output f 917 | RED | Electrical Diagnosis | 
| Volts Gauge Sona | эз | окый) | Electrical Diagnosis | 
| Ct | Fuse OutputOf, Run, Crank-Type Il Fuse | 39 | РК | Electrical Diagnosis | 
C12 CENTER Range Indicator Switch Bit "B" Бо 55 Баай 
utput 
Стэ | State OfCharge Gauge Output | 922 | рт | ElecrcalDiagnoss | 
С14 915 
Bit Input 
Input 
[ DT | Fuel Fired Heater Fault Output | 905 | TAN: | ElecicalDiagnoss | 
[ D2 |FuelFedHeaterFautingut | 924 |  GRY | Electrical Diagnosis | 
[ DS [Run2RelyRequest — | on | BRN | Electrical Diagnosis | 
[ D4 | Fuel Fired Heater Relay Request | 908 | WHT | Electrical Diagnosis | 
| 05 | Fuse Output-Off, Run, Crank-Type Ш Fuse | 1020 [| ^ PNK [Electrical Diagnosis ^ | 
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Body Control Interface Module 32-way PINK Connector Terminal End View C2 (continued) 


[ао он тш» | 
[De [бш SS | ык | Electrical Diagnosis 
[ D7 [Stoplamp Swich Signa — | 1054 | ORN | _Евапса Diagnosis | 
[Сов [Bate Аг Flow Sensor Return | 645 | RED/BLK | Electrical Diagnosis | 
[be [PowerUseGaugeOuput | 923 | WHT | ElecriaDiagnosis — | 
[Dio [PoweUseSina — [| бүт | Electrical Diagnosis — | 
[DT | Banery Ar Роњ Sensor Signa | 482 |  YEL | Electrical Diagnosis — | 
eese creme qu Es me s] 
utput 
D13 | Transmission Range Indicator Switch Bit "B" 
Output 
Di4 | Transmission Range Indicator Switch Bit “A” BLK/WHT 
Output 


Transmission Range Indicator Switch Bit “A” BLK/WHT Electrical Diagnosis 
Input 
Transmission Range Indicator Switch Bit "B' 9772 


YEL Electrical Diagnosis 
Input y 


(*) For more information refer to Typical Scan Data Values within this section. 
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1 
2 
3 
4 
5 
6 | 
7 
8 
9 
OL 
1 
2 
3 
4L 
5 
6 


TT 


1 
1 
1 
1 
1 
1 
1 


Battery Pack Control Module RED 32-way Connector Terminal End View C1 


ET GAN 
PPL 


Battery 6 Voltage Sense 


Battery 8 Voltage Sense 


C1-6 | Battery 10 Voltage Sense 


DK BLU Electrical Diagnosis 
K BLU/WHT Electrical Diagnosis 


Yl 


EL 
GRY 
TAN 


m 
3 
ES 


Battery 16 Voltage Sense 
Battery 18 Voltage Sense 
Battery 20 Voltage Sense 
Battery 22 Voltage Sense 
Battery 24 Voltage Sense 


[2] 


RY/BLK Electrical Diagnosis 
Electrical Diagnosis 


[=] 
о 


gir 
A <23 
E: 


LUANHT Electrical Diagnosis 
[= ee 71] 
PPL Electrical Diagnosis 
WHT Electrical Diagnosis 
BLK \ Electrical Diagnosis 


8 


Т GRN/BLK Electrical Diagnosis 
K GRN; Electrical Diagnosis 
WHT Electrical Diagnosis 


: 


TAN Electrical Diagnosis 
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Battery Pack Control Module RED 32-way Connector Terminal End View C1 (continued) 


im | o ort а сш | me | 


[Battery 19 Voltage Sense — | 994 | BRN — | Electrical Diagnosis — 
[C1-28 | Battery 21 Voltage Sense — — [ол | —LTBLU | Electrical Diagnosis — 
[C26 | Battery 23 Voltage Sense | S23 LT GRNAWHT | — Electical Diagnosis — 
[C1-30 | Battery 25 Voltage Sense — | S25 | BRNWHT | ElecicalDiagnoss — | 


Battery 26 Ref Voltage Sense LT BLU/WHT Electrical Diagnosis 
C1-32 | Pack LO | 928 | TAN/WHT Electrical Diagnosis 


(*) For more" information refer to Typical Scan Data Values within this section. 


EN 


3 
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AE 
2 
3 
4 
5 
6L 
га" 
в 
ө 
о 

1 
2 
з 
4 
5 
6 


1 
1 
1 
1 
1 
1 
1 


ee e| umi. AN t 
[Сг [Акуш — | 35: | Bu —[ EecriaDiagnoss — | 
[Rmiges —  — зә | PNK —] — Electrical Diagnosis — | 

& 
[2-5 | Service Монт —  — | mo | нтв | Electrical Diagnosis — | 
C27 275 
[Сов | Auto Disconnect | 948 | Bik | Electrical Diagnosis — | 
C28 | Auto Disconnect] 950 | Т) — Electrical Diagnosis — | 
Гашо Овоо С — | 948 | BRNWHT | Electrical Diagnosis | 
[Auto Disconnect Command | 952 | DKGRN | Electrical Diagnosis — | 

| Power Use иу | S20 | инт | Electrical Diagnosis 
[Слз | Auto Disconnect Power | 942 | ORNLK | — Electicabiagnosis | 
LM Rr ur BEER И Ea Ger MS ee 
[Со | UART Bust] MX | TAN —| _Eecincal Diagnosis — | 
[2-16 | Temp retum ва | REDIBLK | Electrical Diagnosis — | 
[US = — ee ee ee 
| Gharge Por Temp] 5546 | WHT | Eeoa Diagnosis — | 
[C219 | Charge Роп Temp Return | 660 | DKBLU | Electrical Diagnosis — | 
[Aiow Deea — 482 |  YEL —] Electrical Diagnosis — | 
Sean ELE So en ee 
[Tempi at) авт | BRN | Electrical Diagnosis — | 
|Temp2 (Batt 1a) ] 965 | BRNWHT 

| 938 | оксам | Electrical Diagnosis | 
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Battery Pack Control Module CLEAR 32-way Connector Terminal End View C2 (continued) 


CKT 
No. Refer To 


[2-25 тетра ваа | аә |LTGRNISLK | — Electical Diagnosis — | 
[C226 | Temps an2 | oo | PNKBLK | — Electicai Diagnosis — | 
[C228 | AirinietTemp | аво | TAN [| Elecricai Diagnosis | 
S[TempReumi ааа | WHT | ElecricaiDiagnosis | 

TAN j 


^ 


[e] 
o 


Q 
8 


Q 
© 


Class 2 bus х i 
Temp Return 2 | 966 | DKBLU Electrical Diagnosis 
C2-32 | UART bus 2 | 80 | TAN | Electrical Diagnosis 


(*) For more information refer to Typical Scan Data Values within this section. 
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P1©OOOOOOOOOOQOOOOOOO 9 


QOOOOOODOOOQOOQOOOOOOss} 


1530847611 


Automatic Disconnect 36-way Connector Terminal Епа View C3 


һ| ree | | cor | omm 
аа сре = ше) [.———. p—— ee i 


[езт =т= == — eee аг ped. 

о [5 [Ao Disconnect Power баору | S42 | —ORN —] — ElecricaiDiagnosis — 
ERU LI a E 
[omon _ вав | рк | Electrical Diagnosis — | 

Ганаа r a [эшке 

[e [PvR ——  — ава | РРС | - EiecricsDiagnosis — | 

[ s | кт Relay PowerSuppy — — — — — | os | GRAY —| Electrical Diagnosis — | 

[10 [Hx Relay Common Ground — — — — | 951 | YEUBLK | Electrical Diagnosis — | 

[Ст | ало Disconnect Chassis Ground — — — | 151 | WHT | Electrical Diagnosis — | 


Electrical Diagnosis 
Electrical Diagnosis 
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Automatic Disconnect 36-way Connector Terminal End View C3 (continued) 


| fer | cor | ааа | 
[9s | BK | 


A] 


[^] 


High Voltage Safety 


Caution: DC and AC high voltage. To help avoid 
injury, always follow the service manual procedures 
and manually disconnect the high voltage system 
before working on or around it. 


High Voltage Power System Caution 


Caution: To reduce the risk of severe shocks and 
burns, the High Voltage System should be disabled 
any time service work is being performed on or 
around the High Voltage System. The 12-volt system 
will still be active after the High Voltage System has 
been disabled. 


The S-10 Electric has both high voltage DC and AC 
Systems, as well as a 12-volt system. DC and AC high 
voltage are both very dangerous and can cause severe 
burns and shock. You first need training about how to 
repair the S-10 Electric and then must follow the proper 
repair procedures to minimize the risk. 


Currents as low as .05 ma AC or 2 ma DC can cause 
injuries under some conditions. The potential for injury 
depends on the current path through the body, the 
amount of current, and how long the current flows 
through the body. Other factors that influence the effect 
of current are the body's impedance, the frequency of 
the current, the moisture level of the skin, the size of the 
contact area, the pressure exerted, temperature, and the 
physiological characteristics of the individual. 


AC and DC high voltage affect the body differently. The 
varying current with AC high voltage is more traumatic to 
the body and can also prevent letting go of the 
electrodes. 


Auto Disconnect State 1 
HVIL Out LT GRN Electrical Diagnosis 
K3 Relay Power Supply LT BLU/BLK Electrical Diagnosis 


Auto Disconnect Ground Sense 


D 
oO 
S 
F 
m 
© 
oO 
Ф 
Ф 
э 
ao 
oO 
v 
[ө] 
o 
g 
ч 
о 
2 
т 
E 
= 
3 
m 
E: 
m 
g 
pm 
Q 
S 
o 
9 
о 


Electrical Diagnosis 
Electrical Diagnosis 


Electrical Diagnosis 


(*) For more information refer to Typical Scan Data Values within this section. 


The high voltage system is independent and isolated 
from the 12-volt system. when a fault is detected, the 
high voltage system is automatically disconnected. 
There is also a manual high voltage disconnect that 
must be used before service work is performed on of 
around the high voltage system. Refer to High voltage 
disable procedure. 

To help avoid injury: 

e Do not work on the S-10 Electric without training. 
Even the greatest gasoline engine technician needs 
training for this vehicle. 

e Follow the service manual procedures and cautions. 

* ALWAYS assume that high voltage is present. 

To prevent current from having a path through your 
body, use one hand to do an operation on the high 
voltage system. 

e Use electrical tape to cover all metal parts of your 

. tools to reduce the chance that the tools will 
complete a current path. 

Caution: To reduce the risk of severe Shocks and 

burns, the High Voltage System should be disabled 

any time service work is being performed on or 
around the High Voltage System. The 12-volt system 
will still be active after the High Voltage System has 
been disabled 

Caution: The battery pack has at least 25 times the 

energy of one regular automotive battery. Extra 

precautions should be taken when the battery pack 

15 removed from the truck because the automatic 

disconnect cannot protect you from a disconnected 

battery pack. Follow the service manual procedures 
and cautions. 
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OBD System Check 


S 
саат 
Fuse! нв 


Block! 
3m 


bkew 


Wat 
Tell-Tale 


System Description 


The on-board diagnostic system check is an organized 
approach in order to identity a problem created by a 
control module system malfunction. The on-board 
diagnostic system check must be the starting point for 
any driveability or cruse control complaint diagnosis. 
The on-board diagnostic system check will direct you to 
the next logical step in diagnosing the complaint. 
Understanding the chart and using it correctly will 
reduce diagnostic time and prevent unnecessary 
replacement of good parts. 


Battery Pack 
i Assembly 


DK GRN|135 
ВӘ ст 


Tem Body Control 
Tell-Tale | Interface 
i Module 
A 
Au 


Teli- Tale 
Input and 
Run 2 Request. 


Diagnostic Aids 
Check for the following conditions: 


* Check for loose or damaged connectors at the 
control module, instrument cluster, and the Body 
Control Interface Module. 


Test Description 


1. This step checks lamp function. 
4. This step checks serial data communications. 
5. This step checks for diagnostic trouble codes. 
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OBD System Check 


| Values) | Yes | No 


|-— а - Action | 
1. Turn the key to the RUN position. Go to No 
2. Observe the SERVICE NOW indicator lamp. SERVICE NOW 
Is the SERVICE NOW indicator lamp ON during the Indicator Lamp 
bulb check? Go to Step 2 table 
Observe the SERVICE SOON indicator lamp. ESSE Go to No 
Is the SERVICE SOON indicator lamp ON during the SERVICE 
bulb check? SOON Indicator 
Go to Step 3 Lamp table 
Observe the BATT LIFE indicator lamp. Go to № ВАТТ 
Is the BATT LIFE indicator lamp ON during the bulb LIFE Indicator 
check? Go to Step 4 Lamp table 


Connect the scan tool. 
Does the scan too! display serial data from the Drive 
Motor Control Module, Battery Pack Control Module, Go to No Serial 
and the HTCM? Go to Step 5 Data table 
Check for any stored DTCs. Go to the 
Are there any DTCs stored in memory? appropriate 
DTC table Go to Step 6 
Is either the SERVICE SOON, SERVICE NOW, or о to Indicator 
BATT LIFE lamp ON continuously with no DTCs? Lamp Always 
ON table Go to Step 7 
Go to the 


Compare vehicle scan data with typical scan data 
values. 
Are vehicle scan data values within typical ranges? 


diagnostic 
check for that 
Go to Step 8 component 


For propulsion driveability symptoms refer to a 
specific driveability symptom diagnostic table. 
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Indicator Lamp always ON 


Circuit Description 


There should always be a steady SERVICE SOON, 
SERVICE NOW and BATT LIFE lamp for 3 to 5 seconds 
when the ignition is ON during a bulb check. Battery 
voltage is supplied to the lamp(s) through the instrument 
cluster. The controller(s) supply a ground signal to the 
Body Control Interface Module. The Body Control 
Interface Module is then capable of supplying a ground 
to the instrument cluster to illuminate the individual 
Lamps. 


DK GRN|135 


ВӘ c1 
em Body Control 
т 
Tela | Interface 


| Module 
A 

| АА 

П 


Diagnostic Aids 
Check for the following conditions: 


Check for loose or damaged connectors at the 
controller, instrument cluster, and the Body Control 
Interface Module. 

Check for short to ground before the control module 
that controls the lamp in question. 


Test Description 


8. Check to see if the fault is present. 

4. Checks for a short to ground before the 20-way. 

5. ‘Checks for a short to ground before the Power 
Inverter Module 32-way. 


6. Checks for a short to ground before the Body 
Control Interface Module 24-way. 


48 Battery Pack Internal Diagnostics 


Indicator Lamp Always ON 


Be = B 


Go to OBD 
System Check 


Were you sent here from the On-Board Diagnostic — to OBD 
(OBD) System Check? Go to Step 2 System Check 
| 2 [|lsthe SERVICE SOON lamp always ON? | [| GotoStep5 | Goto Step3 
Is the BATT LIFE or SERVICE NOW Indicator Lamp Goto OBD 
always ON? Go to Step 4 System Check 
1. Turn OFF the ignition switch. 
2. Disconnect the Battery Pack Contro! Module 
20-way connector. 
3. Turn ON the ignition switch. 
Does the indicator lamp go OFF? Go to Step 9 Go to Step 6 
1. Turn OFF the ignition switch. 
2. Disconnect the Power Inverter Module 32-way 
connector. 
3. Turn ON the ignition switch. 
Does the SERVICE SOON indicator lamp go OFF? Go to Step 13 Go to Step 6 
Disconnect the Body Control Interface Module 
24-way connector. 
Does the indicator lamp go OFF? Go to Step 7 Go to Step 8 
Check for short to ground in control circuit between 
the control module and the Body Control Interface 
Module. 
Was problem found? Go to Step 11 Go to Step 12 
Check for a short to 12 volts in circuit between the 
Body Control Interface Module and the \Р cluster. 
Was a problem found? Go to Step 11 Go to Step 10 
Repair the Battery Pack. Refer To Battery Pack 
Service Manual. Go to OBD 
Is the repair complete? System Check 
Replace the І/Р cluster. Go to OBD 
System Check 
Repair the wiring harness as required. Refer to 
Wiring Repairs in Electrical Diagnosis. Go to OBD 
Is the repair complete? System Check 
Replace the Body Control Interface Module. Refer To 
Body Control Interface Module Removal and 
Installation. 
Is the repair complete? 
Replace the Drive Motor Control Module. Refer To 
Power Inverter Module Assembly Removal and 
Installation. 
Is the repair complete? 


Goto OBD 
System Check 


2 


E. 


C 
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No SERVICE SOON Indicator Lamp 


E 
шш ee] 


| Pack 
Battery 
Life 


Temp Мак 
Tell-Tale Tell-Tale 


Circult Description 


There should always be a steady SERVICE SOON lamp 
for 3 to 5 seconds when the ignition is on during a bulb 
check. Battery voltage is supplied to the lamp through 
the instrument cluster. The Drive Motor Control Module 
supplies a ground signal through circuit 1855 to the 
Body Control Interface Module. The Body Control 
Interface Module is then capable of supplying a ground 
through circuit 419 to the instrument cluster to illuminate 
the SERVICE SOON Lamp. 


Battery Pack 


1 Assembly 


r == —3HTCM 


! 
г А 
P DK GRN |135 


Diagnostic Aids 
Check for the following conditions: 


Check for loose or damaged connectors at both the 
Body Control Interface Module and the Drive Motor 

Control Module. 

Look for an open circuit between the cluster and the 
Power Inverter Module. 


Test Description 


2. 


4. 


Forces the service soon lamp on from the Power 
Inverter Module. 

Forces the service soon lamp on from the Body 
Control Interface Module. 

Checks for an open between the Body Control 
Interface Module and the cluster. 
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No SERVICE SOON Indicator Lamp 


O o a ë ë a s ee a 0 


Were you sent here from the On-Board Diagnostic Go to OBD 
Go to Step 2 System Check 


(OBD) System Check? | - | 
Hu Go to Step 3 Go to Step 4 


1. Turn OFF the ignition switch. 
Goto Step 10 | Goto Step 12 


2. Disconnect the Power Inverter Module 32-way 
connector. 
Go to Step 5 Go to Step 6 
Goto Step 11 | Goto Step 10 


the 32-way connector. 

Does the SERVICE SOON indicator lamp turn ON? 
Check for a poor connection at the Power Inverter 
Module. 
Was a poor connection found? 
1. Disconnect the Body Control Interface Module 

24-way connector. 

2. Using a fused jumper wire apply ground to 

circuit 419 to the IP cluster. 

Does the SERVICE SOON indicator lamp turn ON? 
Check for continuity on circuit 1855 between the 
Power Inverter Module and the Body Control 
Interface Module. 
Is continuity present? 
Remove the instrument cluster and check for 
continuity on circuit 419 between the Body Control 
Interface Module and the cluster. 
Is continuity present? 
Check for a faulty SERVICE SOON bulb. 
Was a faulty bulb found? 


Replace SERVICE SOON bulb. 
Replace the instrument cluster. 


Repair the wiring harness as required. Refer to 
Wiring Repairs in Electrical Diagnosis. 

Is the repair complete? 

Replace the Body Control Interface Module. Refer To 
Body Control Interface Module Removal and 
Installation. 

Is the repair complete? 
Replace the Drive Motor Control Module. Refer To 
Power Inverter Module Assembly Removal and 
Installation. 

Is the repair complete? 


3. Turn ON the ignition switch. 
GotoStep7 | GotoStep 10 


4. Using a fused jumper wire ground circuit 1855 on 
Go to Step 8 Go to Step 9 


Goto OBD 
System Check 


Goto OBD 
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No SERVICE NOW Indicator Lamp 


7 Battery Pack 
pr-- H Assembly 
Fuse ! на 
Block hers 


LS т 1нтСм 


-224 C1 
Jen T 7 Body Control 
Ter rae ! Interface 
mex — !Module 


GRY|2029 
2 


Circuit Description Diagnostic Aids 
There should always be a steady SERVICE NOW lamp Check for the following conditions: 


for 3 to 5 seconds when the ignition is on during a bulb 

Check. Battery voltage is supplied to the lamp through > Ceci or lobes or Camaged connectors al both ihe 
the instrument cluster. The Battery Pack Control Module con rol Module. 

supplies a ground signal through circuit 919 to the Body Ee 

Control Interface Module. The Body Control Interface * LOK for amat UE Ewen the cluster and the 
Module is then capable of supplying a ground through attery Pack Control Module. 


circuit 918 to the instrument cluster to illuminate the Test Description 
SERVICE NOW Lamp. 
P 2. This forces the service now lamp on from the battery 
pack. 
C 4.' This forces the service now lamp on from the Body 
Control Interface Module. 


6. Checks for an open between the Body Control 
Interface Module and the cluster. 
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No SERVICE NOW Indicator Lamp 


ушу | Yes | Ns —] 


Goto OBD 
Go to Step 2 System Check 
the 20-way connector. 


Does the SERVICE NOW indicator lamp turn ON? B Go to Step 3 Go to Step 4 


Check for a poor connection at the Power Inverter 
Module. 
Was a poor connection found? Goto Step 10 | Goto Step 12 
1. Disconnect the Body Control Interface Module 
Go to Step 5 Go to Step 6 
Interface Module. 
Is continuity present? 


24-way connector. 
2. Using a fused jumper wire apply ground to 
circuit 918 to the IP cluster. 
Does the SERVICE NOW indicator lamp tum ON? 
Check for continuity on circuit 919 between the 
Battery Pack Control Module and the Body Control 
Remove the instrument cluster and check for 
continuity on circuit 918 between the Body Control 
Interface Module and the cluster. 
Is continuity present? Go to Step 7 Go to Step 10 
7 [Wmammmbeen | — | cowsepe | союз | 
Was a faulty bulb found? Go to Step 8 Go to Step 9 
сше. узе ү 
System Check 
Replace the instrument cluster. |. aay 
System Check 
Repair the wiring harness as required. Refer to 
Wiring Repairs in Electrical Diagnosis. Go to OBD 
Is the-repair complete? System Check 
Body Control Interface Module Removal and 
Installation. Goto OBD 
Is the repair complete? System Check 
Replace the Battery Pack Control Module. Refer To 
12 | Battery Pack Service Manual. Goto OBD 
Is the repair complete? ‘System Check 


Were you sent here from the On-Board Diagnostic 

(OBD) System Check? 

1. Turn OFF the ignition switch. 

2. Wait at least 60 seconds. 

3. Disconnect the Battery Pack Control Module 
20-way connector. 

4. Turn ON the ignition switch. 

5. Using a fused jumper wire ground circuit 919 on 


Replace the Body Contro! Interface Module. Refer To 
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No BATT LIFE Indicator Lamp 


1 Battery Pack Л Power 


pent i Assembly ! Inverter 


А 
dud DK Сям |135 
R 


BRN|1855 


GRY|2029 


Circuit Description Diagnostic Aids 


There should always be a steady BATT LIFE lamp for 3 Check for the following conditions: 
to 5 seconds when the ignition is on during a bulb check. • Check for loose or damaged connectors at both the 


Battery voltage is supplied to the lamp through the à 
instrument cluster. The Battery Pack Control Module Body Gonos eters Module and the Drive Motor 


supplies a ground signal through circuit 2091 to the 


Body Control Interface Module. The Body Control * Ки юар rene Май the cluster and the 

Interface Module is then capable of supplying a ground ny FREON CUI 

through circuit 2019 to the instrument cluster to Test Description 

illuminat LIFE Lamp. 

ioris ie BAT mp: 2. Checks for the Battery Pack Control Module lack of 
ground. 

C 5. ' Checks for an open between Battery Pack Control 

Module and Body Control Interface Module. 
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— MÁ——— BATT LIFE indicator €: 


E you sent here from the On-Board — — | 5— to OBD 
(OBD) System Check? Go to Step 2 System Check 


1. Disconnect the Body Control Interface Module у 
circuit 2019 to the IP cluster. 
Does the BATT LIFE indicator lamp turn ON? Go to Step 5 Go to Step 6 
Interface Module. 
7 Check for a faulty BATT LIFE bulb. 
Was a faulty bulb found? Go to Step 8 Go to Step 9 
Replace BATT LIFE bulb. Go to OBD 
System Check 
Wiring Repairs in Electrical Diagnosis. 
| - [es e 
Body Control Interface Module Removal and 
Installation. 


1. Turn OFF the ignition switch. 
2. Disconnect the Battery Pack Control Module 
20-way connector. 
2 8. Turn ON the ignition switch. 
4. Using a fused jumper wire ground circuit 2091 on 
the 20-way connector. 
Does the BATT LIFE indicator lamp turn ON? Go to Step 3 Go to Step4 
Check for a poor connection at the Power Inverter 
Module. 
Was a poor connection found? Goto Step 10 | GotoStep 12 
24-way connector. 
2. Using a fused jumper wire apply ground to 
Check for continuity on circuit 2091 between the 
Battery Pack Control Module and the Body Control 
Is continuity present? Go to Step 11 Go to Step 10 
Remove the instrument cluster and check for 
continuity on circuit 2019 between the Body Control 
Interface Module and the cluster. 
15 continuity present? Go to Step 7 Go to Step 10 
Replace the instrument cluster. Goto OBD 
Ire ss Check 
Repair the wiring harness as required. Refer to 
Goto OBD 
Is the repair complete? 
Replace the Body Control Interface Module. Refer To 
Goto OBD 
Is the repair complete? System Check 
Replace the Battery Pack Control Module. Refer To 
Battery Pack Service Manual. Go to OBD 
Is the repair complete? System Check 
\ 


^ 
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No Serial Data 


Data Link 
9| Connector (DLC) 


вп 

r = 3 Supplemental 

! l inflatable 

! ‘Restraint 

* — 4 Diagnostic 
Energy 
Reserve e CA " Power 
Module ! linverter Ж, 
(DERM) ! IModule Aia 


————— 


125879 
Circuit Description * Check for loose or damaged connectors at both the 
There should always be a steady SERVICE SOON lamp Body Control Interface Module and ths Drive Motor 


: i ^ Control Module. 
sone 5 Дон рі яс Цеа Д x e Agrounded serial data line will pull the entire circuit 


f : low and not allow any communication. 
the instrument cluster. The Drive Motor Control Module 
tums the lamp on by applying a ground to the control • The UART system uses a redundar reds &ystem to 
circuit during a bulb check or when a DTC sets and the ensure communications even if one line has an 


open. If only one contro! module will not talk on the 


DTC meets the requirements for illuminating the lamp. serialdata line check the control module: 


Diagnostic Aids - Test Description 

Check for the following conditions: 2. This step checks for communications with all 

e Check for no voltage to the Battery Pack Control controllers. 
Module terminal E of the battery pack 20-way 6. This step checks for a problem on the serial data 
connector. circuit. 
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No serial Data 
[sen | Action — — — — [ мей | ves | м] 


Were you sent here from the On-Board Diagnostic Goto OBD 
(OBD) System Check? GotoStep2 | System Check 


Using a scan tool attempt to access serial data from 

the Drive Motor Control Module, Battery Pack Control 

Module, and HTCM. 

Is any serial data present? Go to Step 3 Go to Step 6 
Can the scan tool communicate with the Battery Pack 
Control Module? Go to Step 4 Go to Step 8 
Can the scan tool communicate with the Drive Motor 
Control Module? Go to Step 5 Go to Step 9 


| 5 | Can the scan tool communicate with the HTCM? | — | SystemOK | Goto Step 10 


1. Turn OFF the ignition switch. 
Go to Step 7 
Wiring Repairs in Electrical Diagnosis. 


2. Check terminal E of the battery pack 20-way for 
Go to OBD 
Is the repair complete? EE Check 


Repair the wiring harness as required. Refer to 


12 volts on the harness side. 
3. Check for an open in the serial data circuit. 
4. Check for a short to ground in the serial data 
circuit. 
5. Check for a short to voltage in the serial data 
circuit. 
Is the action complete? 
Battery pack service is required. Refer To Battery 
Pack Service Manual. Go to OBD 
Is the repair complete? ENSE" Check 
Replace the Drive Motor Control Module. Refer To 
Power Inverter Module Assembly Removal and 
Installation. Goto OBD 
Is the repair complete? System Check 
Replace the HTCM. Refer To HTCM Removal and | - | soo | | 
Installation. Go to OBD 
Is the repair complete? System Check 


) 


) 


Battery Pact 


High Voltage Disable Procedure 


4 
! 


ык RED|9S1 
250 
вік|250 В 


Circuit Description 


The high voltage disconnect connector is the end of a 
four wire extension from the automatic disconnect. By 
removing the connector the ground path to the high 
voltage relays is removed. At the same time a internal 
battery pack ground unbalance is created that requires 

the automatic disconnect to command the high voltage 
' open. The high voltage disconnect connector should be 
locked in the glove-box or other secure area during 
vehicle service. 


Diagnostic Aids 
Check for the following conditions: 


e An audible click should be heard when the high 
voltage disconnect connector is removed. This click 
indicates the automatic disconnect high voltage 
relays have opened. 


Ps 0 pao by 
Рачи 
зё ибн 


7 Battery Pack 
1 Assembly 


107987 
If the High Voltage Disconnect is removed with the 


key ON Battery Pack Control Module DTC 278 and 
Drive Motor Control Module DTC 070 will be set. 


Test Description 


1. 
25 


3. 


Checks for other related Diagnostic Trouble Codes. 
This is the initial step in containing high voltage 
inside the battery pack. 

Checks for remaining high voltage through the use 
of the power steering pump. › 

This is the physical check of the battery connector to 
assure no high voltage is present. 

This step checks if the high voltage can be depleted 
by the power steering pump or if the battery pack 
high voltage has not been disabled. 
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High Voltage Disable Procedure 


Еа eee ae 


Was the On-Board Diagnostic (OBD) System Check Go to OBD 
performed? Go to Step 2 System Check 
connector from the back of the Inverter Module. 
did not power down. The high voltage system 
Notice: If the control module is faulty, the new con- 
Go to Step 8 


| Step | 

Notice: Do not remove the high voltage service dis- 
connect during charging. Vehicle damage will result. 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

With the key OFF and the charger disconnected 

remove the manual high voltage service disconnect. 

Is the action complete? Go to Step 3 
2. Using a DMM probe the two large terminals on 
still contains high voltage. 
trol module must be programmed. Refer to control 

ben ee ee 


Caution: Always treat high voltage cables and 
connectors as if voltage is present. 
5 Volts 
Is the voltage less than the specified value? Go to Step 8 Go to Step 6 
Did the power steering pump run longer then the 1 minute 
specified value? Go to Step6 Go to Step 7 
Battery Pack Service Manual. 
Replace the Power Inverter Module. Refer to Power 


1. Remove the battery pack high voltage cannon 
СЕ уер pex bet 
Inverter Module Assembly Removal and Installation. 


Turn the key ON and check if the power steering 
pump runs after the specified time. 
Notice: The power steering pump requires 
20 seconds to initialize after key up. 20 seconds 
Did the power steering pump run after the specified 
time? Go to Step 5 Go to Step 4 
the battery pack cable cannon connector. 
Internal Battery Pack service is required. Refer to the 
module programming procedures. 


Is the action complete? 
Proceed with vehicle service. 
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High Voltage Enable Procedure 


7 Battery Pack 
l Assembly 


RED|951 
+ 
! вик RED|951 
250 BLK |931 
BLK B С. D 
Fe ай High Voltage 
| | Disconnect 

Circuit Description Test Description 
The high voltage disconnect connector is the end of a 1. Checks for other related Diagnostic Trouble Codes. 
four wire extension from the automatic disconnect. By 2. Checks that the high voltage wiring is connected. 


removing the connector the ground path to the high 
voltage relays is removed. At the same time a internal 
А battery pack ground imbalance is created that requires 
the automatic disconnect to command the high voltage 
{> open. The high voltage disconnect connector should be 
locked in the glove box or other secure area during 
vehicle service. 


3. Supplies the ground paths back to the automatic 
disconnect and the high voltage relays 


High Voltage Enable Procedure 


[Sep| Action] vaw | Yes] Wo] 


Was the On-Board Diagnostic (OBD) System Check Go to OBD 
performed? Goto Step 2 | System Check 


Ensure that all wiring with orange conduit is 
connected to proper components. _ 
Is the action complete? Go to Step 3 


Notice: Do not enable the high voltage system with 
the charger connected to the charge receptacle. 
Vehicle damage will result. 
With the key OFF and the charger disconnected 
replace the manual high voltage service disconnect. 
Is the action complete? Go to Step 4 


Turn the key ON and check each control module for 
DTOC(S). Go to other 
Were any DTC(s) present? DTC(s) System OK. 
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Battery Pack Discharge Test 


Circuit Description 


Battery Pack capacity is measured in amp hours by the 
Battery Pack Control Module. In order for the amp hour 
value to be accurate the pack must be discharged at a 
constant rate. The Battery Pack discharge test is 
designed to verify that the battery pack has at least 
38.4 amp hours of capacity at a discharge rate of 

25 amp hours. This is accomplished by placing a load 
on the battery pack until 38.4 amp hours has been 
removed then replacing battery modules that became 
discharged before the test was complete. A battery 
that has less then 38.4 amp hours capacity will set 

one or more DTC(s) during the discharge test and 
require replacement. This test should only be run if 
you have been directed to do so from another DTC or 
symptom table. 


Conditions for Running the Test 


* The battery pack must successfully precharge 
special tool J 42860 Battery Pack 
Precharge/Discharge Tester. 

e Тһе average battery pack temperature is greater 
then 20°C (68°F). * 

e The true SOC is greater then 95%. 

e Тһе vehicle must be in park. 

• Тһе charge paddle is not inserted into the charge 
receptacle. 
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Action Taken When Test is Initiated 


The scan tool will clear DTC(s) on the Battery Pack 
Control Module. 

The Automatic Disconnect will disregard Battery 
Pack Control Module requests to open the high 
voltage relays for low module DTC(s), but will 
respond to any interlock or isolation faults. 

The scan tool will automatically begin to collect 
snapshot data after the battery pack has been 
discharged-to 27 amp hours. 

When the battery pack has been discharged to 
38.4 amp hours the automatic disconnect will open 
the high voltage relays and any DTC(s) related to 
the test will be displayed on the scan tool. 


Diagnostic Aids 


The test can be aborted at any time by pressing the 
“EXIT” key on the scan tool. 

The test will be aborted anytime the Battery Pack 
Control Module sees battery pack voltage below 
200 volts. 

If the automatic disconnect opens the high voltage 
relays due to any fault excluding Battery Pack 
Control Module commanded. At this point the 
discharge test will be aborted. 

If Battery Pack Control Module DTC(s) 302 - 312 are 
set the test will be considered invalid and the related 
diagnostic trouble code chart should be referenced. 
If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
battery modules that have set Very Low Voltage \ 
Circuit No Voltage DTC(s) should be replaced after 
checking for poor connections. 


Caution: Hearing a click from the battery pack is not 
a substitute for performing the High Voltage Disable 
Procedure. 


An audible click should be heard when the high 
voltage disconnect connector is removed. This click 
indicates the automatic disconnect high voltage 
relays have opened. 

If the High Voltage Disconnect is removed with the 
key ON Battery Pack Control Module DTC 278 and 
Drive Motor Control Module DTC 070 will be set. 

If the Battery Pack will not meet the conditions for 
running the Pack Discharge Test, it may be 
necessary to perform other pack service first. 

Be sure to check for loose or damaged battery 
interconnects and sense leads before replacing and 
battery modules. 

If battery modules set only circuit no voltage DTC(s) 
check for loose voltage sense or interconnects 
leads. 


Test Description 


1. 
2. 
3. 


Checks for other related Diagnostic Trouble Codes. 
This prepares the vehicle for the test. 

Connects the load device to the battery pack high 
voltage system, 


Forces the automatic disconnect to keep the 
high voltage relays closed for battery module 
related DTC(s). 
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Battery Pack Discharge Test 


1 Was the On-Board Diagnostic (OBD) System Check 
performed? Go to Step 2 


1. Charge the vehicle to COMPLETE. 
Can the vehicle be charged? 100% SOC Diagnostic 
Go to Step 3 Aids 


1. Remove the charge paddle from the charge 
receptacle. 

2. Perform the High Voltage Disable Procedure. 

3. Remove the Battery Pack High Voltage supply 
cannon connector from the back of the Power 
Inverter Module. 

4. Connect the special tool J 42860 Battery Pack 
Precharge/Discharge Tester to the Battery Pack 


High Voltage supply cannon connector. Refer to 
5. Perform the High Voltage Enable procedure. Current Battery 
Are the actions completed? GotoStep4 | Module DTC(s) 


Insure that all of the Conditions for Running the Test 
have been met. Refer to Facing page Conditions for 
Running the Test. 
Have all of the test conditions been met? 
1. Using a scan tool initiate the Battery Pack 
Discharge Test. 
2. Using special tool J 42860 begin discharging the 
battery pack. 
3. Allow the battery pack to discharge to 38.4 amp 
hours. 
Notice: The scan tool will automatically open the 
high voltage relays and conclude the test when the 
battery pack has reached 38.4 amp hours. 
Did the test complete? 


Allow the vehicle to meet the specified test 
7 conditions. 
Is the action complete? 


No battery module replacement is necessary. Refer 
to other DTC(s). 
Is the action complete? Go to Step 10 


| 9 | Were you sent here from the symptoms section? | _— [| GotoStep11 | Goto Step 10 | 
Note but do not replace any batteries that have set 
DTC(s) and return to the battery module chart. 
Is the action complete? Go to Step 12 
Battery module removal and installation procedure. 
Is the action complete? Go to Step 12 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? Systems check 


Go to Step 5 Go to Step 7 


Go to 
Diagnostic 
Aids 


Go to Step 6 


Replace the battery module(s) that have set DTC(s). 
Also replace any battery modules that have set 
Performance or Out of Range DTC(s). Refer to 


"3 


^^. 


\ 


DTC Description 


Battery 1 Circuit No Voltage 

| 003 | Battery 1 Performance 

| 004 | Battery 1 Out of Range 

| 005 | Battery 1 Circuit Low Voltage 


Battery 1 Circuit Very Low Voltage 


[из | Battery2 Out of ange CS 


Battery 2 Circuit Very Low Voltage 


[075 _| Battery? беа] 
[оо | Battery 3 Out of Range SCS 
[оп | Battery з Спо Low оар 


ES Battery 3 Circuit Very Low Voltage 


[з BateySOvervoag — — — - — — — — — — — — ] 
[025 Baley4OmutNoVoagg — | 
[оз Batey4OwolRang | 
[оз Batey4OiutlowVorags — | 


ES Battery 4 Circuit Very Low Voltage 


[cat [Baty4Owrwiag CS 
[ oss | Battery 5 Стол мо оар 
[оъ | Battery 5 Performance ^ -  — —  — E 
[оз | Battery 5 Out of Range — — — — — —  —] 


FA Battery 5 Circuit Very Low Voltage 

| 039 | Battery 5 Over voltage 

Battery 6 Circuit No Voltage 

| 043 | Battery 6 Performance 

| 044 | Battery 6 Out of Range 

| 045 | Battery 6 Circuit Low Voltage 
| 049 | 


EA Battery 6 Circuit Very Low Voltage 


Battery 6 Over voltage 
Battery 7 Circuit No Voltage 


051 Battery 7 Performance 


Illuminate MIL 
SERVICE SOON 


BATT LIFE 


BATT LIFE, 
SERVICE NOW 


SERVICE NOW 
SERVICE SOON 


BATT LIFE 


BATT LIFE, 
SERVICE NOW 


SERVICE NOW 
SERVICE SOON 


BATT LIFE 


BATT LIFE, 
SERVICE NOW 


SERVICE NOW 
SERVICE SOON 


BATT LIFE 


BATT LIFE, 
SERVICE NOW 


SERVICE NOW 
SERVICE SOON 


BATT LIFE 


BATT LIFE, 
SERVICE NOW 


SERVICE NOW 
SERVICE SOON 


BATT LIFE 


BATT LIFE, 
SERVICE NOW 


SERVICE NOW 
SERVICE SOON 
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Battery Pack Control Module Diagnostic Trouble Codes (continued) 


Description Illuminate MIL 
attery 7 Out of Range Se 
attery 7 Circuit Low Voltage BATT LIFE 


Battery 7 Circuit Very Low Voltage BATT LIFE, 
SERVICE NOW 
attery 7 Over voltage SERVICE NOW 
Battery 8 Circuit No Voltage SERVICE SOON 


g 
E 
ав 


o 
a 
[^] 
w| w 


Е 


[ 059 | Battery 8 Performance [= шше == 
[060 | Battery в Out of Range [лс че =] 
061 Battery 8 Circuit Low Voltage BATT LIFE 


Battery 8 Circuit Very Low Voltage BATT LIFE, 
SERVICE NOW 


| 063 [| Battery 8 Over voltage SERVICE NOW 
| 065 [Battery 9 Circuit No Voltage 
Battery 9 Performance стаи 
Battery 9 Out of Range ve we | 
[оэ | Batery 9 Grout Low в | e —] 
SERVICE NOW 
073 Battery 10 Circuit No Voltage SERVICE SOON 
Battery 10 Performance Les ж 
076 | Battery 10 Outof Range] = 
m. ERVICENG 
SERVICE NOW 
[081 | Battery тт Grout No voias | SERVICESOON ] 
[оз | Battery 11 Performance — — — — — l| — — — ] 
[om —|BaeyiOWoRage — — — — — — — — — — —| — J 
[ oss Bat 1 Orcuit Low votage — — —  —  —  — | БЇТЇТЕ | 
ES 
SERVICE NOW 
[Battery 12 Periormanoe ^ —  — — — — — | — — ——] 
[BHeyiZOwoRame — —— — —  — — — — | = 
MCN 
SERVICE NOW 
[BHeyiSPebomame ——  — — — — — — — y — — 
[Battery 13 Out of Range} =] 
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Battery Pack Control Module Diagnostic Trouble Codes (continued) 


Spe к у 
SERVICE NOW 
Сз —[ Batty 13 Over vohage —— — —— — — —  — — | SERVICENOW | 
[от [emeyi Pemas ——  —  — — — — —  — —__| 
[108 SseysOwoRage — — — — — — — — | — — — ] 
Ba Battery 14 Circuit Very Low Voltage BATT LIFE, 
SERVICE NOW 
[13 ване 15 Опол Мо Viage | SERVICE SOON | 
15 = Batty 16 Pertormance | = 
[ me | Batiry 15 Out of Range | = 
[TET i Sa ur e ec DRE 
SERVICE NOW 
пз — | Battery 16 Over votage —  — 1 SERVICENOW | 
[12i — [Battery 16 Стол No voias | SERVICE SOON 
[ i | Battery 16 Performances —— — — — —  — — — | _— | 
[i — | веле 1 Омо аро —— — — — - —  —  — | — — — 
y^ Battery 16 Circuit Very Low Voltage BATT LIFE, 
(CODE ANE = о ны 


129 Battery 17 Circuit No Voltage SERVICE SOON 


Battery 17 Performance [See vi? =] 
Battery 17 Out of Range ihe aie i 
Battery 17 Circuit Low Voltage BATT LIFE 


Battery 17 Circuit Very Low Voltage BATT LIFE, 
SERVICE NOW 


Battery 17 Over voltage SERVICE NOW 
Battery 18 Circuit No Voltage SERVICE SOON 
| 139 | Battery 18 Performance [= nee —] 
Battery 18 Out of Range Sa 
Battery 18 Circuit Low Voltage BATT LIFE 


Battery 18 Circuit Very Low Voltage BATT LIFE, 
SERVICE NOW 
| 143 | Battery 18 Over voltage SERVICE NOW 
| 145 | Battery 19 Circuit No Voltage SERVICE SOON 
Battery 19 Performance = 
| 148 — | Battery 19 Out of Range | 
| 149 [Battery 19 Circuit Low Voltage BATT LIFE 


Battery 19 Circuit Very Low Voltage BATT LIFE, 
f ^ А SERVICE NOW 
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Battery Pack Control Module Diagnostic Trouble Codes (continued) 


Torina WIL 
Battery 19 Over voltage SERVICE NOW 


[355 — ванну 20 Performance CdS CS 
[156 | Batioy 20 Outof Range с [= |] 
SERVICE NOW 
[769 | ване 20 беа SERVICE NOW 
[сз вау рота 
[ 34 | Batiery21 Out IE — =з 
SERVICE NOW 
167 
[169 Beteyz2CmutNoVolae — — — —  — | SERVICE SOON | 
[її [BseyzPetmme o — — — — [| — — ——] 
[172 BmeyzzOwoRawe —  — — — — — — 6] — — — 
SERVICE NOW 
[тз [ Battery зро 
| 180 | Battery 23 Out of Range === 1—77] 
Ne ee UNE 03 
SERVICE NOW 
[ 187 —| Battery 24 Periomancs CdS” 
[ 188 | Battery оона 
[ 189 | Battery 24 Crouit Low уйа | em | 
(Sell kee skin aS EET 
SERVICE NOW 
[тэт ванну з Over vonage SSS SERVICE NOW] 
[193 | Battery 25 Стол No voege {| SERVIGE SOON | 
[ 15 | Battery 25 Pertomance ух T = 
[ 9 | Battery 25 OutofRange O —  — o — 1] — — id 
RVOE NG 
SERVICE NOW 


| 199 | 
| 201  |Battery 26 Circuit No Voltage SERVICE SOON 
[203 | Battery 26 Performance [== эл =] 


+ 
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Battery Pack Control Module Diagnostic Trouble Codes (continued) 


576 
() р sseyzOwoRame Е 
[205 —| Battery 26 Grout Low ватт | 
Gail ci IE 
SERVICE NOW 
| 2та— вану Pack Votage Outof апре 
[zi [Battery Раск Votage Pedoman | =] 
SERVICE NOW 
[ 222 — | Battery Pack тете Over votlage | SERVICENOW | 
[225 —[ Battery Pack Curent Se vIce 5008 | 
[230 —| State of Charge Low ATT 
Nol lich cas I 
SERVICE NOW 
[5 | Battery Temperature Sensor High] SERVIGESOON | 
| 234 | Battery Temperature Sensor 1 Low 
| 235 — | Battery Temperature Sensor 1 Ou of Range | SERVICE SOON 
| 38 | Battery Temperature Sensor 2 Low — | SERVICE SOON | 
^. | 29 | Banery Temperature Sensor 2 Outof Range — | SERVICE SOON | 
| 
[242 | Battery Temperature Sensor Low | SERVICE SOON | 
| 2:5 — | Battery Temperature Sensor 3 Out of Range | SERVICE SOON | 
[246 | Battery Temperature Sensor4 Low | SERVICE SOON | 
[248 Battery Temperature Sensor high | SERVICE SOON_] 
[ 250 | Battery Temperature Sensor Low] SERVICE SOON | 
. [251 [eatery Temperature Sensor 5 Out of Range | SERVICE SOON | 
[ 254 | Battery Temperature Sensor6 Low — — — - | SERVICE SOON | 
[ 255 | Battery Temperature Sensor 6 Outof Range | SERVIGESOON | 
[257 | Battery Pack Blower Air Fow Sensor 1 Groti — | = | 
[ 258 | Battery Pack Blower Air Flow Sensor 1 Groult low —— — — ^ = | 
[ж | Batery Armet Temperature Sensor Hg — O — | — — — —] 
[256 | Banery Ar inlet Temperature Sensor Low] = | 
[267 — Battery Thermal Module Ar Fow Perlommanes | — — —] 
[268 — | Banery Pack Thermal Periomance —  — | SERVICE SOON | 
[269 —| Battery Pack Over Temperature} — — — —] 


Battery Pack Over Temperature When Charging 


|: | 
N Automatic Disconnect Failed to Close SERVICE NOW, 
WAIT 
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Battery Pack Control Module Diagnostic Trouble Codes (continued) 
Description Illuminate MIL 
SERVICE SOON, 
WAIT 
SERVICE SOON, 
WAIT 
SERVICE SOON, 
WAIT 
SERVICE SOON, 
WAIT 
SERVICE SOON, 
WAIT 
SERVICE SOON, 
WAIT 


g 
о 


273 Automatic Disconnect Open 
274 Automatic Disconnect Open Battery Pack Control Module Commanded 
275 Automatic Disconnect High Voltage Interlock Loop Circuit 


276 Automatic Disconnect Precharge Circuit 


277 Automatic Disconnect High Voltage Low 


278 Automatic Disconnect Ground Circuit 


WAI 

WAI 
[ 28: |RuniVorgeOmut —— — — — — — — — — — | OY 
| 282 | Vehicle Wake Up Circuit so 
[С | Park Select Correlation | SERVICE SOON | 
[286 | Drive Motor Battery Charger Receptacle Отоо | SERVICE SOON | 
288 
[ 2e [Сабиш es 
[ 290 "|ChageCumenrigh — — — — — — — — — — | a — ——] 
[ 29: | Unintended Charging wih Charge Paddle] SERVICE SOON | 
[292 | Unintended Charging without Charge Pade —  — | SERVICE SOON | 
[аз разр 
[ 294 ChagerCommuncaionFaug — | — — —] 
[ 295 | Drive Motor Battery Charge Performancs — — — C  — | = 
HTCM Charge Inhibit mec REN 
| 300 | HTCM Communication | ж с] 
| 301 [| Drive Motor Control Module Communication 2-а. Nj 


SERVICE NOW 
(FLASH) 
SERVICE NOW 
(FLASH) 
SERVICE NOW 
(FLASH) 
SERVICE SOON 
SERVICE SOON 
SERVICE SOON 


| Per Battery Pack Control Module Reset 


Battery Pack Control Module Circuit 


[^] 
m 
m 
= 
[e] 
m 
o 
z 


Battery Pack Control Module Keep Alive Memory 


Battery Pack Control Module Circuit 
Battery Pack Control Module Circuit 
307 Battery Pack Control Module Circuit 
| 308 | Battery Pack Control Module Circuit 
| 309 | Battery Pack Reference Voltage Out of Range 
Accessory Voltage Circuit High 
Accessory Voltage Circuit Low 
attery Pack Control Module Circuit Voltage High 


SERVICE SOON 
SERVICE SOON 
SERVICE SOON 
SERVICE SOON 


312 


C 
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DTC 001 Battery 1 Circuit No Voltage 


[T 


RS SCC 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


~ If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


[T 


Fh 


• The DTC will clear from history after 100 power 
cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Battery modules 1 and 26 do not share a sense lead 
with any other battery modules. If battery module 1 
or 26 set a DTC alone be sure to check both sense 
leads attached to the battery. 

e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

; diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 3. Checks that the fault is current. 

Number(s) below refer to the step number(s) on the 5. Verifies module voltage. 

Diagnostic Table. 6. Checks for the correct resistance in the cable end 
sense lead. 


2. Checks for an open in the sense line between the 
two modules and the Battery Pack Control Module. 


м 


Checks for continuity on the sense wire to the 
Battery Pack Control Module. 


DTC 001 Battery 1 Circuit No Voltage 
| |. — — Aion  [ veg | Yes  [ Ne | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
the specified value? Go to Step 3 Go to Step 9 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 0.5 volts 
1. Remove the top layer of battery modules to irn 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 
2. Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. \ 
Is the connection OK? Go to Step 5 Go to Step 6 


procedure for safety information. 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) р 
Is the resistance approximately equal to the specified 
value? Go to Step 7 Go to Step 6 


1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
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DTC 001 Battery 1 Circuit No Voltage (continued) 


[Sep | Action. Values) 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 


"a 
ee 


Is the action complete? 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 


Goto Step 10 


Ea Go to Step 10 Ez 
NS Go to Step 10 [en 


Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 

Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


Go to Step 10 


Goto OBD 
systems check 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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DTC 003 Battery 1 Performance 


[MT 


[m 


TE HH 


E 


Т ЖЖ А 


мт 
rd 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The _ 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


[ET 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC e High resistance at a battery module lead or battery 
e Ifthe fault conditions for the DTC are no longer terminal will also cause a performance DTC to set. 


) present the DTC will switch from current to history. • If battery module voltage is continuously low this is 
. 


" x most likely a sense lead problem. 
The DTC will clear from history after 100 power An open sense lead will cause more then one 


cycles. ` 
e DTC(s) can be cleared by using the scan tool Clear balia to raad 0.2022 vols : х 
i It may be necessary to drive the vehicle to duplicate 
Info function. == 
the fault conditions. 
Diagnostic Aids е Refer to /ntermittents Symptom table in order to 


diagnose intermittent problems. 


Check for the following conditions: 
Reviewing the Fail Records vehicle mileage since the 


• In order for each battery module to maintain a diagnostic test last failed may help determine how often 
potential for maximum capacity it is important to the condition that caused the DTC to be set occurs. This 
allow the battery pack to complete the equalization may assist in diagnosing the condition. 
process during charging. 

• А battery performance DTC indicates a battery Test Description 
module has less capacity than the rest of the battery Number(s) below refer to the step number(s) on the 
modules or high resistance in the connections. Diagnostic Table. 

e lfoutof range DTC(s) are set and the out of range M. 
battery modules are being replace, any modules 2. Checks to see if other battery pack service is 
causing performance DTC(s) should also be being done. 
replaced. 


DTC 003 serene 1 Performance 


[ vaues) [Yes J No —] 


rI— C — the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 

B DTC(s)? GotoStep3 | Goto Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. й Go to OBD 
Is the action complete? systems check 
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DTC 004 Battery 1 Out Of Range 


маш вап ваг 


th «ЕРЕК 


ais ie isis 


Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e Battery pack is above 15% true SOC. 

battery modules wired in series. Each of these modules e Battery Pack Control Module DTC(s) 219, 217, 218, 
has a sense lead which enables the Battery Pack or 225 are not set. 

Control Module to read the voltage of each battery e Current usage is greater than 20 amps. 

module. The Battery Pack Control Module measures ће „ The Battery Pack Control Module detects 

voltage by allowing a capacitor to be charged and then 100 occurrences of a voltage difference of 1 volt 
the voltage across the capacitor is measured. The from the average battery module voltage. 


battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken Action Taken When the DTC Sets 


from the next modules sense lead. e  DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC * High resistance at a battery module lead or battery 
e Ifthe fault conditions for the DTC are no longer terminal will also cause a performance DTG to set. 


») present the DTC will switch from current to history. M battery module voltage is continuously tow this is 


e The DTC will clear from history after 100 power most likely a sense Раа problem: 
An open sense lead will cause more then one 


cycles. 
: battery to read 0 - 0.2 volts. 
, BE eredi be cleared by using the scan tool Clear It may be necessary to drive the vehicle to duplicate 


the fault conditions. 
Diagnostic Aids » Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Check for the following conditions: 
Reviewing the Fail Records vehicle mileage since the 


• Іп order for each battery module to maintain а diagnostic test last failed may help determine how often 
potential for maximum capacity it is important to the condition that caused the DTC to be set occurs. This 
allow the battery pack to complete the equalization may assist in diagnosing the condition: 
process during charging. 

• A battery performance DTC indicates a battery Test Description 
module has less capacity than the rest of the battery Number(s) below refer to the step number(s) on the 
modules or high resistance in the connections. Diagnostic Table. 

e If performance DTC(s) are set and the battery > e 
modules are being replace, any modules causing 2. Checks to see if other battery pack service is 
performance DTC(s) should also be replaced. being done. 


DTC 004 Battery 1 Out Of Range 


[step | —  — —  Acio — — — —  — [| маш | е | м] 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 005 Battery 1 Circuit Low Voltage 


emu smn seo ems 6 ems emu 


ikiiki STi Sii 


Samj EE 


Conditions for Setting the DTC 


Circuit Description 
The battery pack assembly consists of 26 individual * Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 


45 seconds: 


[ Curent | Voltage [ Curen | Volage ] 


has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
e Battery Pack Control Module will illuminate the BATT paite ed tan 30.9K ohms) or a bad 
LIFE lamp. өтүл, 
e Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery module 
e BATT LIFE will not clear until the vehicle has been зпошо be EA d fl be ny omen e 
charged for 30 minutes and the true SOC is greater DTC{S). 9 
ens ee eae ras Control Modula power e Drive the vehicle under the same conditions and see 
рош: if the DTC will reset. 


e |f the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 


DTC(s) can be cleared by using the scan tool Clear seh S 

> Info ie) can үш: the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 

Diagnostic Aids 
cn vs ean dii Test Description 

ck for the following conditions: 

> 9 Number(s) below refer to the step number(s) on the 

e If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and the DTC set. 

the low voltage battery modules that have set Low 4. Checks if the DTC is current. 

voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 


e This DTC can set if vehicle is driven below 0% user 6. Checks actual module voltage. 


1 true SOC), especiall igh 1 Я E А 
БОС ees Mun mana: is сраза. y under higfr bad, 8. Checks for the correct resistance іп the cable end 
id sense lead. 


DTC 005 Battery 1 Circuit Low Voltage 
втората натона  |- — сочи) 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
Go to Step 4 Go to Step 5 


Go to Step 12 Go to Step 6 


ER Go to Step 6 Go to Step 7 
ES Go to Step 8 n 


2. Note the conditions when the DTC reset. _ 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
soc 


Was the state of charge at or below the specified 
value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? 


1. Connect a scan tool. 
2. View the vehicle charge event history records, 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
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DTC 005 Battery 1 Circuit Low Voltage (continued) 


| vau | єє | юм] 
СЧ Go to Step 17 ional 
displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Go to Step 9, | Go to Step 16 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to'measure voltage. 
Does the voltage on the DMM match the scan tool 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? GotoStep 15 | GotoStep 10 
Inspect the cable connection to the battery module for 
10 signs of heating or arching. 
Is the connection OK? Go to Step 11 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? SOG Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector EPRA 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


) 
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DTC 005 Battery 1 Circuit Low EM (oriee — 


Go to Step 17 EXE 
procedure. 


Is the action complete? КЕ Go to Step 17 
1 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Go to Step 19 
Go to OBD 
systems check 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 


Battery module removal procedure. 
Is the action complete? 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 006 Battery 1 Circuit Very Low Voltage 


һап ваю emo виз вил 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


has a sense lead which enables the Battery Pack for 30 seconds. 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then = = 

the voltage across the capacitor is measured. The 
batfery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 
Aun cd SOC (1596 true SOC), especially under high loads. 
^j . MER. Control Module will illuminate the BATT This does not indicate a failure. 
l E Iove e This DTC can set if there is high resistance on the 
т параи Module wil тілаіе He sense lead (greater than 30.9K ohms) ога bad 
Performance will be reduced. . E hee under the same conditions and see 
Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
heus T kontor, [өй secunde or the vehicle is e Refer to Intermittents Symptom table in order to 
р р y diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to norma! operation. 

e ВАТТ LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 

• The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 

e ОТС can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Info function. 5. Checks the voltage being sent to the Battery Pack 

Diagnostic Aids Control Module. 

Check for the following conditions: 6. Checks actual module voltage. 

e fone or more battery modules have a significantly 8 Спас na the correctissistance ine: cate end 
different voltage then the pack average the pack will F 

(~ precharge, then open the high voltage relays after 


30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 006 Battery 1 Circuit Very Low Voltage 


[se | Action’ Маме) | ves | Ne 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Goto Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Goto Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
Go to Step 6 Goto Step 7 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
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DTC 006 Battery 1 Circuit Very Low Voltage (continued) 


[Step] Action TT vae [| Ys | we | 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 

Go to Step 8 
"e Go to Step 17 M 


discharge test in this section. 
0.5 volts 
Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 


Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE 
four consecutive times. 
Is the action complete? 
displayed Battery Pack Contro! Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
the specified value? Goto Step 15 | Goto Step 10 

Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? GotoStep 11 | Goto Step 13 

1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
Go to Step 14 | Goto Step 13 

value. 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
Hn Does the voltage on the DMM match the scan tool 
cable. (Measure from the cable terminal to the 
sense lead connector.) 


J 42568 pin-out box. 
5. Connect a DMM and select the module number 
Is the resistance approximately equal to the specified 
value? 


to measure voltage. 
Does the voltage on the DMM match the scan tool 
Inform the customer that this is a normal condition 
when the vehicle is discharged below the specified 


| Stee | Action Values) | — ves | we | 
r3 Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


р 
4 
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DTC 006 Battery 1 Circuit Very Low Voltage (continued) 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 


em Go to Step 17 leva 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Battery module removal procedure. 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 007 Battery 1 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 

26 individual battery modules wired in series. Each of 
these modules has a sense lead which enables the 
Battery Pack Control Module to read the voltage of each 
battery module. The Battery Pack Control Module 
measures the voltage by allowing a capacitor to be 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC 

During Propulsion: 

e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 


(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


Battery Pack Contro! Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. р 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


) * This DTC is typically caused by an imbalance in the 
6 battery pack. Let the battery pack charge to 
completion. Drive the vehicle and verify the DTC 
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Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Checks the vehicle under charge conditions. 
3. Other DTC(s) should be reviewed first. 


does not reset. A 
* Insure that the system regeneration is functioning p Crocs Me vonage being sent to the Battery Pack 


properly. 
• Refer to Intermittents Symptom table in order to 5. Checks actual module voltage. 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 007 Battery 1 Over Voltage 
Value(s) 


Goto OBD 
GotoStep2 | System Check 
Go to 
Go to Step 3 ls 
Go to other 
DTC(s) first Go to Step 4 
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Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
-Procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan too! 
displayed Battery Pack Contro! Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? 


Go to Step 5 Go to Step 10 


Go to Step 6 Goto Step 9 
Goto Step 8 Goto Step 7 
Go to Step 11 Id 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? 
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DTC 007 Battery 1 Over Voltage (continued) 


[se] ^ Ado — [маме | ve [ о 
Repair the wire between the sense lead connector 7 
and the Battery Раск Control Module. 

Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 
10 Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 
Clear ОТС”. Refer To Clearing Diagnostic Trouble 
11 Содез. Go to OBD 
Is the action complete? systems check 


^ 
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DTC 009 Battery 2 


Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 

After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


KN! 


| 


мо 


то, 
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The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 
If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 
Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 
If the DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 
Refer to Intermittents Symptom table in order to 

; diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 


Diagnostic Table. sense lead. ^ 


2. Checks for an open in the sense line between the 5 етан сого кее wire tothe 
two modules and the Battery Pack Control Module. : 


3. Checks that the fault is current. 
DTC 009 Battery 2 Circuit No Voltage 


[Amo маво) [ = No | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
Go to Step 3 Go to Step 9 
0.5 volts is 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. р 
Is the connection OK? . Go to Step 5 Go to Step 6 


procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 
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DTC 009 ——— б 2 Circuit No u cm s] 


1. — —— the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto ж 7 Go to SEXT 6 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to PN 10 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 


Replace the battery module. Also replace any Battery 

modules that have set Out of Range or Performance 

DTC(s). Refer to Battery module replacement 

procedure. 

Is the action complete? Go to pres 10 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and mam — | 


Is the action complete? Go to EA 10 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 011 Battery 2 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


м $n gamo mo gro па Smo Sros $m m mery 
mx Sux Зюк $10 Sox 2x9 $3 2334 $39 Contro! Module} 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Control Module detects 

100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


C) ae 


C) 
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Conditions for Clearing the DTC e High resistance at a battery module lead or battery 
TA terminal will also cause a pertormance DTC to set. 
e If the fault conditions for the DTC are no longer PE. 
present the DTC will switch from current to Mete: e lf battery module voltage is continuously low this is 
« The DTC will clear from history after 100 power most likely a sense lead problem. 
cycles. e Anopen sees lead will сазе more then one 
e DTC(s) can be cleared by using the scan tool Clear battery to read 0 - 0.2 vol is. 5 | 
Info function. e It may be necessary to drive the vehicle to duplicate 
the fault conditions. 
Diagnostic Aids e Refer to Intermittents Symptom table in order to 


diagnose intermittent problems. 


Check for the following conditions: E 
Reviewing the Fail Records vehicle mileage since the 


e In order for each battery module to maintain a diagnostic test last failed may help determine how often 
potential for maximum capacity it is important to the condition that caused the DTC to be set occurs. This 
allow the battery pack to complete the equalization may assist in diagnosing the condition. 
process during charging. 

• А battery performance DTC indicates a battery Test Description 
module has less capacity than the rest of the battery Number(s) below refer to the step number(s) on the 
modules or high resistance in the connections. Diagnostic Table. 


e If out of range DTC(s) are set and the out of range я АЕ 
battery modules are being replace, any modules 2. Checks to see if other battery pack service is 


causing performance DTC(s) should also be being done. 
replaced. 


DTC 011 Battery 2 Performance 
[Cation [=з | "Ye | Ne ] 


Was the On-Board Diagnostic System Check 
performed? 


Is battery pack service being performed for any other 
DTC(s)? 

Replace all batteries that have stored Performance or 
Out of Range DTC(s) in the battery module condition 
records. Refer to Battery Pack Control Module 
removal and installation. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 012 Battery 2 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
trom the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
• DTC will be stored іп the battery condition records. 


210020 


Conditions for Clearing the DTC 


е 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 
High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 
e Ап open sense lead will cause more then one ша ДЫ bee Féfórto the step number(s):on the 


battery to read 0 - 0.2 volts. 

• К may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to . 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 012 Battery 2 Out Of Range 

PT лш — маше) | ys | Ne | 

performed? Go to Step 2 System Check 

Is battery pack service being performed for any other ip ni; а. бордуу] 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 
condition records. Refer to Battery Pack Control 
Module removal and installation. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 013 Battery 2 Circuit Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the ` 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


RW I 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
© Battery Pack Control Module will illuminate the ВАТТ ene than 30.9К ohms) or a bad 
LIFE lamp: e Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery module 
Р houli |. Al l; 
e ВАТТ LIFE will not clear until the vehicle has been ir a tai ieee cenit rat cote 
charged for 30 minutes and the true SOC is greater DTC(s). 
than 5096, oc A Batfery Rack Control Module power e Drive the vehicle under the same conditions and see 


down has been complete. if the DTC will reset. 


e if the fault conditions for the DTC are no longer one Е 
i < и e Refer to Intermittents Symptom table in order to 
present the DTC will switch from current to history. diagnose intermittent problems. 


e The DTC will clear from history after 100 power E s ғ 6 A 
Reviewing the Fail Records vehicle mileage since the 


cycles. + К ‘ : 
leared by using the scan tool Ch diagnostic test last failed may help determine how often 
Ыы Ыыы SERIES Sy Meng Vie E SAPPE the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
Aid: 
p cn Ў Ө 4 Test Description 
С f i itions: 
neds To fno following ТОЙО Number(s) below refer to the step number(s) on the 
~ If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will " 
precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and the DTC set. 
the low voltage battery modules that have set Low 4. Checksifthe DTC is current. 


voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
e This DTC can set if vehicle is driven below 0% user . Checks actual module voltage. 


SOC (15% true SOC), especially under high loads. 


This does not indicate a failure. Checks for the correct resistance in the cable end 


sense lead. 


DTC 013 p me 2 Circuit Low Voltage 
| vaues | Yes | wo | 


Еа the — — —— Diagnostic System Check Goto OBD 

performed? Go to Step 2 System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Goto Step 6 Go to Step 7 
Perform a battery pack discharge test but do NOT 
Go to Step 8 


replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
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[stee] Action $$ 3$ [меу [| Yes | we | 
Return the vehicle to the customer with instructions to 7 
consecutive times. 
Is the action complete? Go to Step 17 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within Б 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
Inform the customer that this is a normal condition 
when the vehicle is discharged below the specified 
value. 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


DTC 013 Battery 2 Circuit Low Voltage (continued) 
discharge and charge the vehicle to COMPLETE four 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 5 : 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number = 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? а Goto Step 14 | Goto Step 13 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
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DTC 013 Battery 2 Circuit Low Voltage (continued) 
[step | Action Values) [| vs | Ne | 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 

Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

19 Codes. Go to OBD 
Is the action complete? systems check 
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DTC 014 Battery 2 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
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battery module positive voltage reference is from the [| - | 1020 | -260 [| 878 | 

modules sense lead, the negative reference is taken 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the BATT 
LIFE light. 

Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down 
has been completed. 

The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 

e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks the condition of the battery pack at the time 
the DTC set. 
4. Checksifthe DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


6. Checks actual module voltage. 


8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 014 Battery 2 Circuit Very Low Voltage 


1 Was the On-Board Diagnostic System Check 
Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? 
1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


Was the state of charge at or below the specified 


g value when the DTC reset? 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


[ vau | Ye [ ю —] 


Goto OBD 
Goto Step2 | System Check 
| - | Go to Step 3 Go to Step 8 


0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


EN Go to Step 6 Goto Step 7 
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DTC 014 Battery 2 Circuit Very Low Voltage (continued) 


| мш | Yes [ we | 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. Ы 
4. Disconnect the Battery Раск Contro! Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% Ti 
value. fue 
Is the action complete? эсс Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 014 Battery 2 Circuit Very Low Voltage (continued) 
[Step] Action —— ë ë [мш | в [| No] 
Repair the wire between the sense lead connector 
14 and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
16 Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 015 Battery 2 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of e Battery Pack Contro! Module will illuminate the 
26 individual battery modules wired in series. Each of SERVICE NOW light. 


these modules has a sense lead which enables the Performance will be reduced. 
Battery Pack Control Module to read the voltage of each • — Charging will be disabled. If the condition continues 


battery module. The Battery Pack Control Module the high voltage relays will be commanded open. 
measures the voltage by allowing a capacitor to be e Regeneration is disabled until the Battery Pack 
charged and then the voltage across the capacitor is Control Module goes through a power down. 
measured. The battery module positive voltage — e DTC will be stored in failure records buffer. 
reference is from the modules sense lead, the negative 

reference is taken from the next modules sense.lead. Conditions for Clearing the DTC 

Conditions for Setting the DTC e lf the fault conditions for the DTC are no longer 


д PA present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts e The DTC will clear from history after 100 power 


greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module e DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. ^y 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Table; 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. 2 
e Insure that the system regeneration is functioning xc dee rea being sent to the Battéry Pack 
roperly. e 
pret 5. Checks actual module voltage. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 015 Battery 2 Over Voltage 


[ vs | No | 
Goto OBD 
Go to Step 2 System Check 


Install the charge paddle in the charge receptacle and 

begin to charge the vehicle. Go to 
Does the DTC reset? Goto Step3 | Diagnostic Aids 
Measure the voltage directly at the module. 

the specified value? Go to Step 6 Go to Step 9 


Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 
Does the voltage on the DMM match the scan tool 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Goto 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. > 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number f 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step5 | Goto Step 10 
g displayed Battery Pack Control Module voltage within 
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DTC 015 Battery 2 Over Voltage (continued) 


Replace cable with sense lead. Refer to Battery 

7 Cable Interconnect removal and installation. 
Is the action complete? 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


mn Clear DTC's. Refer To Clearing Diagnostic Trouble 
11 


Codes. 
Is the action complete? 


2 a 
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DTC 017 Battery 3 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


210020 


» The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 

* modules 1 and 26. 

~ If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 

^. diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


106 Battery Pack Internal Diagnostics 


Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ) 


2. Checks for an open in the sense line between the T: iid Y ber ps wireto the 
two modules and the Battery Pack Control Module. y * 


3. Checks that the fault is current. 


DTC 017 Battery 3 Circuit No Voltage 


[sep] — дш — — —  —  [ vae | ve | wo — | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 

Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
Go to Step 3 Go to Step 9 
0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 
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C3 


DTC 017 Battery 3 Circuit No Voltage (continued) 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 
T and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
Is the action complete? Go to ar 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Ж 10 


[Sep [Action — — —  — [ мез | Yes | no | 
Is the resistance approximately equal to the specified 
DTC(s). Refer to Battery module replacement 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


1. Disconnect the sense cable from the battery 
value? Go to Step 7 Go to Step 6 
procedure. 


O 


108 Battery Pack Internal Diagnostics 


DTC 019 Battery 3 Performance 
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Circuit Description Action Taken When the DTC Sets 


The battery pack assembly consists of 26 individual * DTC will be stored in the battery condition records. 


battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack Conditions for Clearing the DTC 


Control Module to read the voltage of each battery • If the fault conditions for the DTC аге no longer 
module. The Battery Pack Control Module measures the present the DTC will switch from current to history. 
voltage by allowing a capacitor to be charged and then • The DTC will clear from history after 100 power 

the voltage across the capacitor is measured. The cycles. 

battery module positive voltage reference is from the e DTC(s) can be cleared by using the scan tool Clear 
modules sense lead, the negative reference is taken Info function. 


from the next modules sense lead. 
Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, s 
or 225 are not set. 
Current usage is greater than 20 amps. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 


The Battery Pack Control Module detects process during charging. — 

100 occurrences of a voltage difference of .6 volts e A battery performance DTC indicates a battery 

from the average battery module voltage. module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If out of range DTC(s) are set and the out of range e Refer to /ntermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 
* High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 


e If battery module voltage is continuously low this is 


most likely a sense lead problem. Test Description 

e Апореп sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 
It may be necessary to drive the vehicle to dupli P СИ 

< theta nitions: кешки 2. ean see if other battery pack service is 


DTC 019 Battery 3 Performance 


Г ction [| Маме) [| ve | we | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Goto Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Goto OBD 
systems check 
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DTC 020 Battery 3 Out Of Range 
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Circuit Description Action Taken When the DTC Sets 


The battery pack assembly consists of 26 individual e DTC will be stored in the battery condition records. 


battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack Conditions for Clearing the DTC 


Control Module to read the voltage of each battery e If the fault conditions for the DTC are no longer 
module. The Battery Pack Control Module measures the present the DTC will switch from current to history. 
voltage by allowing a capacitor to be charged and then e The DTC will clear from history after 100 power 

the voltage across the capacitor is measured. The cycles. А 
battery module positive voltage reference is from the e DTC(s) can be cleared by using the scan tool Clear 
modules sense lead, the negative reference is taken Info function. 


from the next modules sense lead. 
Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, Ы 
or 225 are not set. 

* Current usage is greater than 20 amps. 

LI Р; | Modul s 
Tos posee e diei eia 1 volt * A battery performance DTC indicates a battery 
from the average battery module voltage. module has less capacity than the rest of the battery 

modules or high resistance in the connections. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 


O 
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e If performance DTC(s) are set and the battery e Refer to Intermittents Symptom table in order to 
modules are being replace, any modules causing diagnose intermittent problems. 
performance DTC(s) should also be replaced. Reviewing the Fail Records vehicle mileage since the 

e High resistance at a battery module lead or battery diagnostic test last failed may help determine how often 
terminal will also cause a performance DTC to set. the condition that caused the DTC to be set occurs. This 

e If battery module voltage is continuously low this is may assist in diagnosing the condition. 


most likely a sense lead problem. 


• Ап open sense lead will cause more then one Test Description 


battery to read 0 - 0.2 volts. Number(s) below refer to the step number(s) on the 
e К may be necessary to drive the vehicle to duplicate Diagnostic Table. 
f itions. 
ihe fault condition 2. Checks to see if other battery pack service is 
being done. 


DTC 020 Battery 3 Out Of Range 
[ation | мама) | Ye | 
Was the On-Board Diagnostic System Check 
performed? Go to Step 2 еск 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 
Go to Step 4 


Goto OBD 
system Chi 


Module removal and installation. 
Is the action complete? 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


and Performance DTC(s) in the battery module 
condition records. Refer to Battery Pack Control 
Goto OBD 
systems check 
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DTC 021 Battery 3 Circuit Low Voltage 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


SH Hh 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


e BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 

~ If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

» This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

~ Ifthe DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC\(s). Ў 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

е Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checksifthe DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


DTC 021 Battery 3 Circuit Low Voltage 


Was the On-Board Diagnostic System Check 
performed? 
Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? 
1. Drive the vehicle until the DTC resets. 
. 2. Note the conditions when the DTC reset. 
8. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 


value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? 


1. Connect a scan tool. 


[ушеу | —Yes [о —] 


Goto OBD 
Go to Step 2 


System Check 


| = | Go to Step 3 Go to Step 8 


Go to Step 4 Go to Step 5 


Goto Step 12 | Goto Step6 


0% USOC 
15% True 
soc 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 


EN Goto Step 6 Go to Step 7 
Fe Go to Step 8 еты 
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DTC 021 Battery 3 Circuit Low Voltage (continued) 


[Sep | Action’ = — [ Vawe) [| єє | no | 


Return the vehicle to the customer with instructions to ) 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 
Caution: Removal of the battery pack requires 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
0.5 volts 
Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 
the specified value? Со їо Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. $ 
Is the connection OK? Goto Step 11 | Goto Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 
when the vehicle is discharged below the specified 
value. 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


the high voltage system to be disabled and 
1. Using a scan tool review and note the battery 
to Battery pack removal and installation. 
Inform the customer that this is a normal condition 0% USOC 
15% True 
Is the action complete? Soe Go to Step 19 
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DTC 021 Battery 3 Circuit Low Voltage (continued) 


[Sep[ — == [мш | Ye [ —] 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
Go to Step 17 
procedure. 
Is the action complete? Go to Step 17 


replacement procedure. 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Replace any battery modules that set a DTC(s) 
18 during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
19 Codes. Goto OBD 
Is the action complete? systems check 


Battery Pack Control Module removal and installation 
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DTC 022 Battery 3 Circuit Very Low Voltage 
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Conditions for Setting the DTC 


Circuit Description 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets • This DTC can set if vehicle is driven below 0% user 


= Battery Pack Control Module will illuminate the BATT OG NO% Уел undar попова: 
LIFE light. - 


n " e This DTC can set if there is high resistance on the 
б BERGE RON ME Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 


> battery module. 
e Performance will be reduced. Drive the vehicle under the same conditions and see 


Propulsion will be disabled after the vehicle is driven t if the DTC will reset. 
ереп ткр 180 secunus or the vehicle is e Refer to Intermittents Symptom table in order to 
P La 4 diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 
е If the fault conditions for the DTC are no longer diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the ‘condition that:caused the DTE tobe siet occurs; This 
and the vehicle will return to normal operation. may assist in diagnosing the condition. 
s BATT LIFE will not clear until the vehicle has been Test Description 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
e The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e ОТС can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Info furicsien. 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
8. Checks for the correct resistance in the cable end 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


sense lead. 


DTC 022 Battery 3 Circuit Very Low Voltage 
[— — — — Amon [уез | Ves] e | 
Е dicm asa ЕН уне Cree 
performed? Goto Step 2 | System Check 
[Westewiccwecomame | — | соювврз [боз 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


| Step | 
1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 


118 Battery Pack Internal Diagnostics 


DTC 022 Battery 3 Circuit Very Low ша колеш 


= Go to Step 8 
consecutive times. 
Is the action complete? Go to Step 17 


See Ne | 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
4. Оіѕсоппесї the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
10 | signs of heating or arching. 
Goto Step 11 | Goto Step 13 


Is the connection OK? 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
1 Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 
value. 
Is the action complete? Go to Step 19 


when the vehicle is discharged below the specified 

Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 
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DTC 022 Battery 3 Circuit Very Low Voltage (continued) 


Replace the battery module. Also replace any Out of 
7 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


[Action — ë  [ мамы) 
Range, Performance, and Refer to Battery module 
Replace any battery modules that set a DTC(s) 
Go to Step 19 


Repair the wire between the sense lead connector 
Go to Step 17 
replacement procedure. 
during the battery pack discharge test. Refer to 
Goto OBD 
systems check 


and the Battery Pack Control Module. 

Is the action complete? 

Is the action complete? Go to Step 17 Roa 
Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 

Battery module removal procedure. 2 Ta 


Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 023 Battery 3 Over Voltage 


СЫ 


mimim 


Circuit Description 


The Drive Motor Battery Assembly consists of 

26 individual battery modules wired in series. Each of 
these modules has a sense lead which enables the 
Battery Pack Control Module to read the voltage of each 
battery module. The Battery Pack Control Module 
measures the voltage by allowing a capacitor to be 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 

During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


ваг Bms ems 


dM HI 


210020 


Action Taken When the DTC Sets 


e M Battery Pack Control Module will illuminate the 
SERVICE NOW light. 
Performance will be reduced. 
Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
e Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 
DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC canbe cleared by using the scan tool Clear 
Info function. 


Battery Pack Internal Diagnostic 121 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
• This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
Чоре NGL OBEI: 4. Checks the voltage being sent to the Battery Pack 
e Insure that the system regeneration is functioning F Control Module. 
roperly. Ё 
propery 5. Checks actual module voltage. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 023 Battery 3 Over Voltage 
Potion — — | \ашебв) | 


1 Was the On-Board Diagnostic System Check 
performed? 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? Goto Step3 | Diagnostic Aids 
Go to other 
DTC(s) first Go to Step 4 


Yes 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Madule voltage within 
the specified value? 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? 


0.5 volts 


Goto Step5 | Goto Step 10 


D | GotoStep6 | GotoStep9 
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DTC 023 Battery 3 Over Voltage (continued) 


Po  — Acn — — — ле. | Yes TN 
Replace cable with sense lead. Refer to Battery 
T Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 


Replace the battery module. Refer to Battery module 
replacement procedure. 


Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 


Is the action complete? 
mn Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 
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DTC 025 Battery 4 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Contro! Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


$, e If the fault conditions for the DTC are no longer 


present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


K 


* The DTC will clear from history after 100 power 
cycles. 

~ DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


~ If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

* Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

е Refer to /ntermittents Symptom table in order to 

^; diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. ) 
3 Е 7. Checks for continuity оп the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 025 Battery 4 Circuit No Voltage 


[Step] —  — 5  — Acin — — Маше) [| ve — [ we | 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step2 System Check 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
Go to Step 3 Go to Step 9 
0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
` Assembly Removal Procedure. 
2. Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
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DTC 025 Battery 4 Circuit No Voltage (continues) 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Е 7 Go to KA 6 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 


Is the action complete? io to MAX 1 


Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 

Replace the battery module. Also replace any SEN 

modules that have set Out of Range or Performance 

DTC(s). Refer to Battery module replacement 

procedure. 

Is the action complete? Go to Step 10 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 10 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 
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DTC 027 Battery 4 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the” 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

* The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


eer 
V A Me 


T T 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


3 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 

e Апореп sense lead will cause more then one 
battery to read 0 - 0.2 volts. 

e Н may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 027 Battery 4 Performance 


[sep [Action — —  [ vawe) | 


Was the On-Board Diagnostic System Check 
performed? 


Is battery pack service being performed for any other 
DTC(s)? 

Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? 


ПШ Clear DTC's. Refer To Clearing Diagnostic Trouble 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


[ vs | м | 
Goto OBD 
GotoStep2 | System Check 
Go to Step 3 Go to Step 4 


E Go to Step 4 M 


Goto OBD 
systems check 


Codes. 
Is the action complete? 
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DTC 028 Battery 4 Out Of Range 
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Circuit Description Action Taken When the DTC Sets 


The battery pack assembly consists of 26 individual e DTC will be stored in the battery condition records. 


battery modules wired in series. Each of these modules i 
has a sense lead which enables the Battery Pack Conditions for Clearing the DTC 


Control Module to read the voltage of each battery e Ifthe fault conditions for the DTC are no longer 
module. The Battery Pack Control Module measures the present the DTC will switch from current to history. 
voltage by allowing a capacitor to be charged and then e The DTC will clear from history after 100 power 

the voltage across the capacitor is measured. The cycles. 

battery module positive voltage reference is frorn the e DTC(s) can be cleared by using the scan tool Clear 
modules sense lead, the negative reference is taken Info function. 


from the next modules sense lead. 
Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 


Diagnostic Aids 
Check for the following conditions: 
e inorder for each battery module to maintain a 


potential for maximum capacity it is important to 


Current usage is greater than 20 amps. allow the battery pack to complete the equalization 
process during charging. 


The Battery Pack Control Module detects oe 

100 occurrences of a voltage difference of 1 volt • А battery performance DTC indicates a battery 

from the average battery module voltage. module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


D) 
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e If performance DTC(s) are set and the battery Test Description 

modules are being replace, any modules causing 

performance DTC(s) should also be replaced. х [елны refer to the step number(s) on the 
e High resistance at a battery module lead or battery 

terminal will also cause a performance DTC to set. 2. Checks to see if other battery pack service is 
e If battery module voltage is continuously low this is being done. 


most likely a sense lead problem. 

e Ап open sense lead will cause more then one 
battery to read 0 - 0.2 volts. 

e К may be necessary to drive the vehicle to duplicate 
the fault conditions. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 028 Battery 4 Out Of Range 


[Sep | Acon Vauets) | Ye | Ne | 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
15 battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 029 Battery 4 Circuit Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


mim Sos du m im 


RE A NR NE 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 


[ o | nz | 22 | об | 
> —| it: | 240 | $52 | 
[40 | 1090 | 20 | 348 ] 
[60 | 1065 | 20 | эла ] 
[ s | 1045 | зш $5: ] 
[лоо 1030 | s2 f $17 ] 
[л 1015 [з | 935 ] 
[мо | 1000 [зб | 887 ] 
ШЕГИН ШЕЕ ЕН 389 | 875 ] 
[лю | 998 | ш | 859 ] 
[^29 | 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
* Battery Pack Control Module will illuminate the BATT hm aa than 30.9K ohms) ora bad 
LIFE lamp. «If the DTC sets and true SOC was greater than 15%, 
Conditions for Clearing the DTC but the DTC is not current, the battery module should 
P А s, be replaced. Also replace any battery modules that 
*  BATT LIFE will not clear until the vehicle has been have set marginal or out of range DTC(s). 


charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 5 2 
e Ifthe fault conditions for the DTC are no longer Брет Бул table erdarto 
present the DTC will switch from current to history. diagnose fntermitient problems. e 
e The DTC will clear from history after 100 power Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 


e Drive the vehicle under the same conditions and see 
if the DTC will reset. 


cycles. ic n 
e DTC(s) can be cleared by using the scan tool Clear the condition that caused the DTC to be set occurs. This 
Info function. may assist in diagnosing the condition. 
Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
н batt ädla iare Diagnostic Table. 
. one or more battery modules have a significantly T " 
different voltage then the pack average the pack will 3- EE REOR of the battery pack at the time 


precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 4. Checks if the DTC is current. 


the low voltage battery modules that have set Low 5. Checks the voltage being sent to the Battery Pack 
voltage and/or Very Low Voltage module DTC(s) Control Module. 
should be replaced. 6. Checks actual module voltage. 


e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure, 


DTC 029 Battery 4 Circuit Low Voltage 
Was the On-Board Diagnostic System Check 


| vs [No 
| = [езе | system near | 
performed? Goto Step2 | System Check 
Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Goto Step 8 
1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 096 USOC 
1596 True 


value when the DTC reset? Go to Step 4 Go to Step 5 


3. Recharge the vehicle to COMPLETE. 

Was the state of charge at or below the specified soc 
Ea EE ono 

conditions and temperature? Go to Step 12 Go to Step 6 

1. Connect a scan tool. 

2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
Perform a battery pack discharge test but do NOT mM 

Go to Step 8 


p 


Checks for the correct resistance in the cable end 
sense lead. 


replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
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DTC 029 Battery 4 Circuit Low Voltage (continued) 


| veue | уә | no ] 
Go to Step 17 = 
0.5 volts 
Go to Step 9 Go to Step 16 
value. Е 15% True 


H Is the action complete? sog Go to Step 19 NX) 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 


1. Disconnect the sense cable from the battery 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
value? В 

Inform the customer that this is а normal condition 
when the vehicle is discharged below the specified 


0% USOC 
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DTC 029 Battery 4 Circuit Low Voltage (continued) 


Replace the battery module. Also replace any Out of 
15 Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 5 Go to OBD 
Is the action complete? systems check 


134 Battery Pack Internal Diagnostics 


DTC 030 Battery 4 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery Voltage Voltage 
module. The Battery Pack Control Module measures the 8.90 
voltage by allowing a capacitor to be charged and then [ o ] n [| -220 | 890 | 
the voltage across the capacitor is measured. The | -20 | 1055 | -240 | 882 | 
battery module positive voltage refererice is from the | -o | 1020 | -260 | 878 | 
modules sense lead, the negative reference is taken | æ | 99 | - | 874 | 


from the next modules sense lead. 
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Action Taken When the DTC Sets 


СЭ. 


Battery Pack Control Module will illuminate the BATT 
LIFE light. 

Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down 
has been completed. 

The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 

e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


6. Checks actual module voltage. 


8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 030 Battery 4 Circuit Very Low Voltage 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? 


Was the state of charge at or below the specified 
value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


Г == ëO Vests) | 


Was the On-Board Diagnostic System Check 
performed? 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


[| Yes | No | 
Goto OBD 
Goto Step2 | System Check 


| =] Goto Step3 | Goto Step 8 


0% USOC 
15% True 
Soc 
Go to Step 4 Go to Step 5 


а Go to Step 6 Go to Step 7 
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DTC 030 Battery 4 Circuit Very Low Voltage (continued) 


[Sep] тышт [мш = [No] 


Perform a battery pack discharge test but do NOT y 
replace any battery modules. Refer to Battery pack 

Go to Step 8 
T Goto Step 17 c 


discharge test in this section. 
- GotoStep9 | Goto Step 16 
displayed Battery Pack Control Module voltage within 


Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
0.5 volts 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
Goto Step 14 | Goto Step 13 


consecutive times. 

Inform the customer that this is a normal condition 0% USOC 

when the vehicle is discharged below the specified 15% True 

Is the action complete? 506 Go to Step 19 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


Is the action complete? 

Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 


1 


7 


Е 


9 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 


pue Actions = eer Re cm] 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? 


Was a battery pack discharge test performed during 
this DTC chart? 


Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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Value(s) 


DTC 030 Battery 4 Circuit Very Low Voltage (continued) 


Ye [Wo] 
Go to Step 17 с 
Go to Step 17 ad 
Go to Step 17 5 


Go to Step 19 
Go to OBD 
systems check 


138 Battery Pack Internal Diagnostics 


DTC 031 Battery 4 Over Voltage 


6 вала 


ГЕ ЕС 


210020 


Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of 26 e Battery Pack Control Module will illuminate the 
individual battery modules wired in series. Each of these SERVICE NOW light. 


modules has a sense lead which enables the Battery Performance will be reduced. 
Pack Control Module to read the voltage of each battery e Charging will be disabled. If the condition continues 


module. The Battery Pack Control Module measures the the high voltage relays will be commanded open. 
voltage by allowing a capacitor to be charged and then e Regeneration is disabled until the Battery Pack 
the voltage across the capacitor is measured. The Control Module goes through a power down. 
battery module positive voltage reference is from the e DTC will be stored in failure records buffer. 
modules sense lead, the negative reference is taken 
from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e If the fault conditions for the DTC are no longer 
F: present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
« Battery Pack Control Module sees a module 3 volts e The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module e DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage for 


30 seconds. y 
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Diagnostic Aids Test Description 

Check for the following conditions: Number(s) below refer to the step number(s) on the 

e This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. i 

~ Insure that the system regeneration is functioning i CEA Me lage being sentto the Battery Pack 


properly. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 031 ШЕЕ 4 Over Voltage 


er ll = re | 


Was the On-Board аа аа System Check Goto OBD 
аа аа Go to pay 2 | System Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? Go to Step 3 
Are any other BPCM or DMCM Ги ЕВИ ECO | set? Go to other 
DTC(s) first Go to perum 4 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Go to Step 10 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 6 Go to Step 9 


Inspect the cable connection to the battery module a EAD 

signs of heating or arching. 

Is the connection OK? Go to Step 8 Go to Step 7 
Replace cable with sense lead. Refer to Battery Есе 
Cable Interconnect removal and installation. 3 
Is the action complete? Go to Step 11 


5. Checks actual module voltage. 


Caution: Removal of the battery pack ы aba acf 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


EI 
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DTC 031 Battery 4 Over Voltage (continued) 


[Sep | Action — — [ vae) | ves | o | 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 033 Battery 5 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
» Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


22 e If the fault conditions for the DTC are no longer 


present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


Se ee ee) eee 


Ras 
pra 
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* The DTC will clear from history after 100 power 
Cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. % 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

': diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. ^ 
А ` 7. Checks for continuity on the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 033 Battery 5 Circuit No Voltage 
[Action | Valwele) [Vos [No] 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value?  , Go to Step 3 Go to Step 9 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 8 Go to Step 4 


Inspect the cable connection to the battery module for 
Is the connection OK? Go to Step5 Go to Step 6 


0.5 volts 


и 


CO) 
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DTC 033 Battery 5 Circuit No Voltage (continued) 


[step [Action — | veg | ve | no | 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 


sense lead connector.) 
Is the resistance approximately equal to the specified 


Goto wen T Goto E 6 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and installation. 

Is the action complete? Go to NE 10 
Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 


Replace the battery module. Also replace any c STR 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 


Is the action complete? Go to Step 10 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Goto OBD 
systems check 


Codes. 
Is the action complete? 
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DTC 035 Battery 5 Performance 
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Circuit Description Conditions for Clearing the DTC 

The battery pack assembly consists of 26 individual e Ifthe fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack * The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 

module. The Battery Pack Control Module measures the — , DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 

the voltage across the capacitor is measured. The 

battery module positive voltage reference is from the Diagnostic Aids 

modules sense lead, the negative reference is taken Check for the following conditions: 


from the next modules sense lead. . 
e In order for each battery module to maintain a 


Conditions for Setting the DTC potential for maximum capacity it is important to 
Battery pack is above 1596 true SOC. allow the battery pack to complete the equalization 
process during charging. 


Battery Pack Control Module DTC(s) 219, 217, 218, a 
Gn ps (5а eU e 3 te) e A battery performance DTC indicates a battery 
* Current usage is greater than 20 amps. module has less capacity than the rest of the battery 
e Тһе Battery Pack Control Module detects modules or high resistance in the connections. 
100 occurrences of a voltage difference of .6 volts * If out of range DTC(s) are set and the out of range 
E battery modules are being replace, any modules 
from the average battery module voltage. causing performance DTC(s) should also be 


Action Taken When the DTC Sets replaced. 
М " = * High resistance at a battery module lead or battery 
* DTC will be stored in the battery condition records. terminal will also cause a performance DTC to set. 


Q 
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e If battery module voltage is continuously low this is Test Description 


most likely a sense [баб problem: Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table 
battery to read O - 0.2 volts. 2 
e К may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 035 Battery 5 Performance 
[Sep | — — ют ë  — [амаа уем 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Goto Step 4 
removal and installation. 


Replace all batteries that have stored Performance or 
Is the action complete? Go to Step 4 


Out of Range DTC(s) in the battery module condition 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? systems check 


records. Refer to Battery Pack Control Module 
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DTC 036 Battery 5 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
báttery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e M Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


210020 
Action Taken When the DTC Sets 
e DTC will be stored іп the battery condition records. 
Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e Абайегу performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If performance DTC(s) are set and the battery e Refer to Intermittents Symptom table in order to 
modules are being replace, any modules causing diagnose intermittent problems. 
performance ОТС(ѕ) should also be replaced. Reviewing the Fail Records vehicle mileage since the 
* High resistance at a battery module lead or battery diagnostic test last failed may help determine how often 
terminal will also cause a performance DTC to set. the condition that caused the DTC to be set occurs. This 
e If battery module voltage is continuously low this is may assist in diagnosing the condition. 
most likely a sense lead problem. К 
• Ап open sense lead will cause more then one Test Description 
battery to read O - 0.2 volts. Number(s) below refer to the step number(s) on the 
• К may be necessary to drive the vehicle to duplicate Diagnostic Table. 


he f. itions. 
ШӨ ТАК conditions: 2. Checks to see if other battery pack service is 


being done. 


DTC 036 Battery 5 Out Of Range 


[узе [| Ye [о —] 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems TN 
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DTC 037 Battery 5 Circuit Low Voltage 


i EE 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the ВАТТ 
LIFE lamp. 


Conditions for Clearing the DTC 


e BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open.the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

e This ОТС can set if vehicle is driven below 0% user 
SOC (1596 true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

• Ifthe DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 

Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


DTC 037 Battery 5 Circuit Low Voltage 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


Was the On-Board Diagnostic System Check 

performed? Go to Step 2 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 


Was the state of charge at or below the specified 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


Values) | vs | m | 
Goto OBD 
System Check 


Go to Step 8 


Go to Step 4 Go to Step 5 


0% USOC 
15% True 
SOG 


EE Go to Step 6 Go to Step 7 
Go to Step 8 кы 
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DTC 037 Battery 5 Circuit Low Voltage (continued) 


[8m | — к= Т Vae) | Yes] No] 


Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 9 Go to Step 16 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 

Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
4 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
value. 
Is the action complete? Soc Go to Step 19 
m Replace cable with sense lead. Refer to Battery Е ren 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Battery Pack Internal Diagnostic 151 


DTC 037 Battery 5 Circuit Low Voltage (continued) 
[Step [Action ^  [ veg | Yes | No | 

(^) Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 

17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 

Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 038 Battery 5 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 
ары SOC (15% true SOC), especially under high loads. 
. EUN Control Module will illuminate the BATT This does not indicate a failure. 
E ЧЫЙТ e This DTC can set if there is high resistance on the 
x кыту Noni phi Мене wilbtllaminate ine sense lead (greater than 30.9K ohms) or a bad 
e Performance will be reduced. . wks inv under the same conditions and see 
• Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
less then 1 kph for 180 seconds or the vehicle is . я жегу. n 
ч efer to Intermittents Symptom table in order to 
placed in park Tor TO seconds; diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e Ifthe fault conditions for the DTC аге no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
5096 or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
e The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC canbe cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Info function: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. — 
e If one or more battery modules have a significantly 8 е A tbeccrrect restetanes у me cable. end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 038 Battery 5 Circuit Very Low Voltage 
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Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. - 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 038 Battery 5 Circuit Low Voltage ee 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. " 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. Же! 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Goto Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 1 5% True 
value. 
Is the action complete? soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 038 Battery 5 Circuit Low Voltage (continued) 


~ [Se[ n [ vmes |в Тм] 
and the Battery Pack Control Module. 
Is the action complete? 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
16 Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. — . 
Is the action complete? Go to Step 19 


Repair the wire between the sense lead connector 

Go to Step 17 
replacement procedure. 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 039 Battery 5 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of e Battery Pack Control Module will illuminate the 
26 individual battery modules wired in series. Each of SERVICE NOW light. 


these modules has a sense lead which enables the Performance will be reduced. 
Battery Pack Control Module to read the voltage ofeach œ — Charging will be disabled. If the condition continues 


battery module. The Battery Pack Control Module the high voltage relays will be commanded open. 
measures the voltage by allowing a capacitor to be e Regeneration is disabled until the Battery Pack 
charged and then the voltage across the capacitor is Control Module goes through a power down. 
measured. The battery module positive voltage — e DTC will be stored in failure records buffer. 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e Ifthe fault conditions for the DTC аге no longer 
F present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts e The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module e DTC canbe cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 
e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. $ ) 
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Diagnostic Aids Test Description 


Check for the following conditions: Number(s) below refer to the step number(s) on the 


e This DTC is typically caused by an imbalance in the Diagnostic Table. 


battery pack. Let the battery pack charge to 2. Checksthe vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does Not reset 4. Checks the voltage being sent to the Battery Pack 
e Insure that the system regeneration is functioning Control Module 
roperly. 1 4 
proper 5. Checks actual module voltage. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 039 Battery 5 Over Voltage 
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Was the On-Board Diagnostic System Check 


Goto OBD 
performed? Goto Step2 | System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? Go to Step 3 agnostic Aids 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. А 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step5 | Goto Step 10 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? * 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? 
Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. 


Is the action complete? 
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DTC 039 Battery 5 Over Voltage (continued) 


[ction — — Г vae | ve | Ne j- 
Repair the wire between the sense lead connector ) 
and the Battery Pack Control Module. 

Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 11 


Replace the Battery Pack Control Module. Refer to 
10 Battery Pack Control Module removal and installation. 
Is the action complete? 

("| Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 
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DTC 041 Battery 6 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 

After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


- • Ifthe fault conditions for the DTC are no longer 


present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


S 


мо 
Erg 


210020 
e The DTC will clear from history after 100 power 
cycles. 
e DTC(s) can be cleared by using the scan tool Clear 
Info function. 
Diagnostic Aids 


e If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

; diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. 


А ч 7. Checks for continuity on the sense wire to the 
2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 041 Battery 6 Circuit No Voltage 
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1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
Caution: To reduce the risk of severe shocks 
0.5 volts . 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


and burns, the High Voltage System should be 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 
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DTC 041 — — Á— À- 6 Circuit No Voltage (coninued) 


30.9K ohms 
Go to sd 74 Goto ЕЯ 6 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 


Is the action complete? Go to cm 10 


Repair the wire between the sense lead connector 
7 and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any SE 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 
Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
gm Clear DTC's. Refer To Clearing Diagnostic Trouble ` rA 
Codes. Goto OBD 
Is the action complete? systems check 


1. Disconnect the sense cable from the ——— —"!— 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
value? 
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DTC 043 Battery 6 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Contro! Module detects 

100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


210020 


Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids ы 
Check for the following conditions: 


e In order for each battery module to maintain а 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e lf out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 

e If battery module voltage is continuously low this is 
most likely a sense lead problem. 


р 


C) 
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e An open sense lead will cause more then one Test Description 


battery to read 0 - 0.2 volts. 
e тау be necessary to drive the vehicle to duplicate oe aria refer to the step number(s) on the 


the fault conditions. | ‚А 
e Refer to /ntermittents Symptom table in order to 2. Checks to see if other battery pack service is 
diagnose intermittent problems. being done. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 043 Battery 6 Performance 
Г Action — | vetet) 


Was the On-Board Diagnostic System Check 
performed? Go to Step 2 еск 
Is battery pack service being performed for any other 


DTC(s)? . Go to Step 3 


[ step | 
Replace all batteries that have stored Performance or 
Out of Range DTC(s) in the battery module condition 
records. Refer to Battery Pack Control Module 
removal and installation. 
Is the action complete? Go to Step 4 
n Goto OBD 
systems check 


Goto OBD 
System Chi 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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DTC 044 Battery 6 Out Of Range 
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Circuit Description Conditions for Clearing the DTC 

The battery pack assembly consists of 26 individual • If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack * The DTC will clear from history after 100 power 
- Control Module to read the voltage of each battery cycles. 

module. The Battery Pack Control Module measures the » DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 

the voltage across the capacitor is measured. The 

battery module positive voltage reference is from the Diagnostic Aids 

modules sense lead, the negative reference is taken Check for the following conditions: 


from the next modules sense lead. 
e In order for each battery module to maintain a 


Conditions for Setting the DTC potential for maximum capacity it is important to 
e Battery pack is above 15% true SOC. allow the battery pack to complete the equalization 
process during charging. 


* Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 


* A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


The Battery Pack Control Module detects 

100 occurrences of a voltage difference of 1 volt s HAER iiia en REG 

Trom the average battery module voltage. performance DTC(s) should also be replaced. 
Action Taken When the DTC Sets * High resistance at a battery module lead or battery 


• DTC will be stored іп the battery condition records. terminal will also cause a performance DTC to set. ) 


Battery Pack Internal Diagnostic 165 


e If battery module voltage is continuously low this is Test Description 


most likely a sense lead problem. 
he 
^ e Апореп sense lead will cause more then one epis ae reterto the slop number(s) on the: 
) battery to read 0 - 0.2 volts. р К 
• К may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 


the fault conditions. being done. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 044 Battery 6 Out Of Range 
| Action Valves) 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 045 Battery 6 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual * The battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 
has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
e M Battery Pack Control Module will illuminate the BATT тортата пап 30.9K ohms) ога bad 
LIFE lamp: • lf the DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery module 
e BATT LIFE will not clear until the vehicle has been пода ов rep и, е 
charged for 30 minutes and the true SOC is greater DTC(9). 9 
than 5090,00 ia ary гарк Солго! Module power Drive the vehicle under the same conditions and see 
pew if the DTC will reset. 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. з t > г 

DTC(s) can be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
z Info йат y 9 the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 
EV НЫНЕ: _ dii Test Description 
eck for the following conditions: 
g Number(s) below refer to the step number(s) on the 

e If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 


3. Checks the condition of the battery pack at the time 
the DTC set. 


the low voltage battery modules that have set Low 4. Checksif the DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 


e This DTC can set if vehicle is driven below 0% user 6. Checks actual module voltage. 


1 Я jall i Я М 
560 ee BRON меен uodas nigi ioega: Checks for the correct resistance in the cable end 
sense lead. 


DTC 045 Battery 6 Circuit Low Voltage 
[Sep | Action | Vawe) | ves | мю | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 | Goto Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 


168 Battery Pack Internal Diagnostics 


DTC 045 Battery 6 Circuit Low Voltage (continued) 
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Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Goto Step 17 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 9 Go to Step 16 


the high voltage system to be disabled and , 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 15 | Goto Step 10 


) 


2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? GotoStep 11 | Goto Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 5 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 096 USOC 
when the vehicle is discharged below the specified 1596 True 
Is the action complete? SOE Go to Step 19 
Replace cable with sense lead. Refer to Battery 
13 | Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Q 
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DTC 045 Battery 6 Circuit Low Voltage (continued) 
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Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 


Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 


«| Is the action complete? | - | Go to Step 17 PA 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
aoe 


Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 
Go to Step 19 


during the battery pack discharge test. Refer to 
Battery module removal procedure. 


Is the action complete? 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? systems check 


170 Battery Pack Internal Diagnostics 


DTC 046 Battery 6 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


for 30 seconds. 


has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Battery Pack Internal Diagnostic 171 


Action Taken When the DTC Sets * This DTC can set if vehicle is driven below 0% user 
„Жыл SOC (15% true SOC), especially under high loads. 
LI D ERE Control Module will illuminate the BATT This does notíndicate-s Тайга. 
à RS e This DTC can set if there is high resistance on the 
z SERVICE NOW ifa Module will Maminata the sense lead (greater than 30.9K ohms) or a bad 
$ battery module. 
e Performance will be reduced. . Drive the ee under the same conditions and see 
e Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
ies ноп 1 Ron tor Cone or the vehicle is e Refer to Intermittents Symptom table in order to 
P Pal i diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be set occurs. This 


and the vehicle will return to normal operation. may assist in diagnosing the condition. 
* BATT LIFE will not clear until the vehicle has been Test Description 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 
has been completed. Diagnostic Table. 


e if the fault conditions for the DTC are no longer 


* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Io fonction: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control! Module. 
Check for the following conditions: 6. Checks actual module voltage. 
* If one or more battery modules have a significantly 8 ecco ie correct resistance In trie cable end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 046 eee 6 Circuit Very Low Voltage 
| vae) | Ye | No | 


peel the On-Board —— NN System Check Goto OBD 

performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Goto Step 8 

Was the state of charge at or below the specified 


1. Drive the vehicle until the DTC resets. 
0% USOC 
15% True 
Soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


2. Note the conditions when the DTC reset. 
Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


3. Recharge the vehicle to COMPLETE. 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 046 Battery 6 Circuit Very Low Voltage (continued) 
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Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 
Go to Step 17 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 | Goto Step 13 


discharge and charge the vehicle to COMPLETE four 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the К 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 


consecutive times. 
Inform the customer that this is a normal condition 0% USOC 
15% True 
Soc Go to Step 19 


4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


7 
pet Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
when the vehicle is discharged below the specified 
value. 


to Battery pack cover removal and installation. 
Is the action complete? 
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DTC 046 Battery 6 Circuit Very Low Voltage (continued) 


[e Go to Step 17 К 
ES Go to Step 17 [5А] 
EM Go to Step 17 heen 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 

Is the action complete? 

Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 


Battery Pack Control Module removal and installation 
procedure. 


Is the action complete? 


Go to Step 18 


Go to Step 19 
Go to OBD 
systems check 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 

Is the action complete? 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 047 Battery 6 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 

26 individual battery modules wired in series. Each of 
these modules has a sense lead which enables the 
Battery Pack Control Module to read the voltage of each 
battery module. The Battery Pack Contro! Module 
measures the voltage by allowing a capacitor to be 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Tabla. 
battery pack. Let the battery pack charge to 2. Checksthe vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. В 
e Insure that the system regeneration is functioning 4. geo dee being sent to the Battery Pack 
roperly. 
ргорогу i 5. Checks actual module voltage. 


e Refer to intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 047 Battery 6 Over Voltage 
[Action | Маше) [| ves |] м] 
ERE the On-Board Diagnostic System Check Goto OBD 
ERE Go to Step 2 System Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? Go to Step 3 
Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3, Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. ы 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Go to Step 10 
displayed Battery Pack Control Module voltage within 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for DENM 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Goto Step 7 
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DTC 047 Battery 6 Over Voltage (continued) 
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Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 


m Clear DTC's. Refer To Clearing Diagnostic Trouble 
11 


Codes. 
Is the action complete? 


Go to OBD 
systems check 
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DTC 049 Battery 7 Circuit No Voltage 
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Circuit Description e The DTC will clear from history after 100 power 
; om cles. 
The battery pack assembly consists of 26 individual сусе: А 
battery modules wired in series. Each of these modules — * niis Este cleared by using the scan tool Clear 


has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery Diagnostic Aids 

module. The Battery Pack Control Module measures the : 2 
voltage by allowing a capacitor to be charged and then • Ifthe sense lead is open one of the adjacent 


the voltage across the capacitor is measured. The modules will also read 0 - 0.2 volts, except for 
battery module positive voltage reference is from the modules 1 and 26. , : 
modules sense lead, the negative reference is taken • If only one battery module is less than one volt, this 
from the next modules sense lead. most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
Conditions for Setting the DTC sense lead not shared with other battery modules. 
Battery voltage sense circuit is below 1 volt. e Drive the vehicle and watch the battery voltages. 
* m 5 Duplicate driving conditions when DTC set. If the 
Action Taken When the DTC Sets battery module voltage is the lowest under К 
DTC will be stored in failure records buffer. acceleration and the highest during regeneration, it 


is most likely a loose connection at the module. 
e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 


. 

e After3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 


м the driving conditions to see if the ОТС will reset. 
RVICE SOON light. 
ihe SE 2 e Refer to /ntermittents Symptom table in order to 
C Conditions for Clearing the DTC diagnose intermittent problems. 
e Ifthe fault conditions for the DTC are no longer Reviewing the Fail Records vehicle mileage since the 
present the DTC will switch from current to history diagnostic test last failed may help determine how often 
and the vehicle will return to normal operation. the condition that caused the DTC to be set occurs. This 


may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. ^ 
" à 7. Checks for continuity on the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 049 Battery 7 Circuit No Voltage 
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Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 0.5 volt 
1. Remove the top layer of battery modules to оона 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 
2. Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the conne OK? Go to Step 5 Go to Step 6 
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1. Disconnect the sense cable from the battery 
value? Go to Step 7 Go to ш 6 
procedure. 


module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 
7 and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any ЛЕ 
Is the action complete? Go to ED 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


DTC 049 Battery 7 Circuit No Voltage (continued) 
sense lead connector.) 
modules that have set Out of Range or Performance 
Goto new 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
10 | Codes. 
Is the action complete? 


[se] Action O [мез] Ye  [ Ne | 
Is the resistance approximately equal to the specified 
DTC(s). Refer to Battery module replacement 
Goto OBD 
systems check 
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DTC 051 Battery 7 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


* Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 


DTC will be stored in the battery condition records. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If out of range DTC(s) are set and the out of range e Refer to Intermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 

* High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 

e If battery module voltage is continuously low this is 
most likely a sense lead problem. Test Description 

• Ап open sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read O - 0.2 volts. Diagnostic Table. 
It may be necessary to drive the vehicle to duplicate 5 Dm o 

E the pu ane " P 2. Checksto see if other battery pack service is 


being done. 
DTC 051 era 7 Performance 


[ vaues) | Ye [мә  —] 


[See | the — — Diagnostic System Check Goto OBD 

performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 

removal and installation. 


Replace all batteries that have stored Performance or 
Is the action complete? Go to Step 4 


Out of Range DTC(s) in the battery module condition 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 


records. Refer to Battery Pack Control Module 
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DTC 052 Battery 7 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Control Module detects 

100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


ik РЕА 
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Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
Conditions for Clearing the DTC 


~ = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 
_ cycles, 
e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
Process during charging. 

e A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 

e If battery module voltage is continuously low this is 
most likely a sense lead problem. 

e Anopen sense lead will cause more then one 
battery to read O - 0.2 volts. 

e К may be necessary to drive the vehicle to duplicate 
the fault conditions. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Checks to see if other battery pack service is 
being done. 


DTC 052 Battery 7 Out Of Range 


es aes Mame) [. “ча” | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Is battery pack service being performed for any other | = | 
ОБ ИЗ 


DTC(s)? 
Goto OBD 
systems check 


Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 


condition records. Refer to Battery Pack Control 
Module removal and installation. 

Is the action complete? 

Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 053 Battery 7 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 


has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


5 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


• BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles, 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e һе DTC sets and true SOC was greater than 15%, 
but the DTC is not current, the battery module should 
be replaced. Also replace any battery modules that 
have set marginal or out of range DTC(s). 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 

Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 

5. Checks the voltage being sent to the Battery Pack 
Control Module. 

6. Checks actual module voltage. 

8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 053 Battery 7 Circuit Low Voltage 


Was the On-Board Diagnostic System Check 
performed? 

Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? 

1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


1. Connect a scan tool. 


Fthe vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


Was the state of charge at or below the specified 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


Was the vehicle range typical considering the driving 
conditions and temperature? 


Г еше) [Yes | wo | 
Goto OBD 

Go to Step 2 System Check 
Go to Step 3 Go to Step 8 


096 USOC 
1596 True 
soc 
Go to Step 4 Go to Step 5 


Goto Step 12 | Goto Step 6 


Go to Step 6 Go to Step 7 


Go to Step 8 
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DTC 053 Battery 7 Circuit Low Voltage (continued) 
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Return the vehicle to the customer with instructions to 
7 discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 0.5 volts 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? БОЕ Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 
14 | andthe Battery Pack Control Module. 
Is the action complete? Go to Step 17 


` 


to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


to Battery pack removal and installation. 
sense lead connector.) 


3. Remove the top cover of the battery pack. Refer 
Is the resistance approximately equal to the specified 
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DTC 053 Battery 7 Circuit Low Voltage (continued) 
| ш) | єє | Ne | 
ra Go to Step 17 Ex 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

18 during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
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DTC 054 Battery 7 Circuit Very Low Voltage 


аар 


Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 
Control Module to read the voltage of each battery Voltage Voltage 
module. The Battery Pack Control Module measures the 220 8.90 
voltage by allowing a capacitor to be charged and then [ o | 145 | 220 [| воо | 
the voltage across the capacitor is measured. The [| -20 | 1055 | -240 | 882 | 
battery module positive voltage reference is from the | -40 [| 1020 | -260 | 878 | 
modules sense lead, the negative reference is taken 0 874 
[чао | eso | s2 | в% | 
ao эю [в 
-:0 | эло | -4 | ai | 
9m, [— - - - 
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Action Taken When the DTC Sets e This ОТС can set if vehicle is driven below 0% user 
š Batey Pack Control Module wil iluminate the BATT Ths does rot date sue. e high. pa 
ie belting ere the vehicle is driven ° PINE еек еше тезата сопа оре апа ses 


less then 1 kph for 180 seconds or ће vehicle is 


placed in park for 10 seconds е Refer to /піегтіїепіѕ Symptom table in order to 


diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 

• If the fault conditions for the DTC are no longer diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be set occurs. This 
and the vehicle will return to normal operation. may assist in diagnosing the condition. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
e The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
» DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Into fungon: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 


6. Checks actual module voltage. 


8. Checks for the correct resistance in the cable end 
sense lead. 


Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 054 Battery 7 Circuit Very Low Voltage 


Г  Acin Values) | уез у м | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 


Charge the vehicle to COMPLETE. К 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to comp Go to Step 6 Go to Step 7 
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to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 


DTC 054 Battery 7 Circuit Very Low Voltage (continued) 
Potion — — —  — [ vawt) | ves — | м | 
Perform a battery pack discharge test but do NOT ^y 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 
7 discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within 3 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
10 | signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? Soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Goto Step 17 


CO) 


k 
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DTC 054 Battery 7 Circuit Very Low Voltage (continued) 


[— — — Ame ‘| Vatue(s)_[ Ye —] 


[| No | 
Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Goto Step 17 
Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
15 the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


192 Battery Pack Internal Diagnostics 


DTC 055 Battery 7 Over Voltage 


Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 

During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic тари, 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. 3 

e insure that the system regeneration is functioning * aes Tes ue being sentio the Battery: Pack 
properly. р 


e Refer to Intermittents Symptom table in order to 5. Checks actual module voltage. 


diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 055 Battery 7 Over ee ES 


Was the. On-Board Diagnostic System Check 


Goto OBD 

performed? Goto Step 2 | System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Go to 
Does the DTC reset? Goto Step 3 | Diagnostic Aids 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 

the specified value? 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. = 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
Goto Step5 | Goto Step 10 
а Inspect the cable connection to the battery module for 


Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 


displayed Battery Pack Control Module voltage within 
0.5 volts 
Go to es 6 Goto rcd 9 
signs of heating or arching. 


the specified value? 
Is the connection OK? Goto ps 8 Goto к] 7 


Measure the voltage directly at the module. 

Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and installation. 

Is the action complete? Go to Step 11 
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DTC 055 Battery 7 Over Voltage (continued) 


[Step | — 1 Aeon —  — маше) | Yes | 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 

10 Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 057 Battery 8 Circuit No Voltage 


emiz вши mew виз без 


i ie nie ni t SIM 


minimi im 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

• After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


e The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


e If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

~ If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 

, diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. 


7. Checks for continuity on the sense wire to the 


2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 057 Battery 8 Circuit No Voltage 


[ Values) | — ves | м | 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
Go to Step 3 Go to Step 9 
0.5 volts 2 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 
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DTC 057 Battery 8 Circuit No Voltage (continued) 


C) 


[Sep| Аюп | vawi | ve [No] 
2. Measure the resistance of the sense lead on the 
value? 
Repair the wire between the sense lead connector 
7 and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
procedure. 


1. Disconnect the sense cable from the battery 
cable. (Measure from the cable terminal to the 30.9K ohms 
Goto m 7 Goto and 6 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Replace the battery module. Also replace any Tea 
Is the action complete? Go to Step 10 


module. 
sense lead connector.) 
Is the resistance approximately equal to the specified 
Is the action complete? Go to [Бр 10 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 059 Battery 8 Performance 


TTI 


ж dun баба йа Бп 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


E 


E 


T 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
Conditions for Clearing the DTC 


e һе fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. - 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain а 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If out of range DTC(s) are set and the out of range e Refer to /ntermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 

(3 replaced. diagnostic test last failed may help determine how often 

e High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 

e If battery module voltage is continuously low this is 
most likely a sense lead problem. Test Description 

e Апореп sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 


~ К may be necessary to drive the vehicle to duplicate 


the fault conditions. 2. Checks to see if other battery pack service is 


being done. 
DTC 059 Battery 8 Performance 


[Sep | — à— 5 1  Acion — — — — — — [ Маше) [| ves | we | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 060 Battery 8 Out Of Range 


вап ваю вєз вав Bat? вав ваз Baa вәз бы: 
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Circuit Description Conditions for Clearing the DTC 

The battery pack assembly consists of 26 individual e һе fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 

module. The Battery Pack Control Module measures the e DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 

the voltage across the capacitor is measured. The ы 

battery module positive voltage reference is from the Diagnostic Aids 

modules sense lead, the negative reference is taken Check for the following conditions: 


from the next modules sense lead. or 
e in order for each battery module to maintain a 
Conditions for Setting the DTC potential for maximum capacity it is important to 
Battery pack is above 15% true SOC. allow the battery pack to complete the equalization 
Battery P. I Modul 19, 217, 218, process during charging. 
E p рек сого оше DTO 2 A battery performance DTC indicates a battery 
e Current usage is greater than 20 amps. module has less capacity than the rest of the battery 
e The Battery Pack Control Module detects mos осот ere fre pl ne 
4 e lf performance DTC(s) are set and the battery 
‘LOW Gocürrence of a voltage difference of;1wolt modules are being replace, any modules causing 


from the average battery module voltage. performance DTC(s) should also be replaced. 
Action Taken When the DTC Sets e High resistance at a battery module lead or battery 
Å д Ж terminal will also cause a performance DTC to set. ' 
+ BT Wil De stored in the battery condition поа. e If battery module voltage is continuously low this is 7) 


most likely a sense lead problem. 


LS 
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e Апореп sense lead will cause more then one Test Description 
battery to read O - 0.2 volts. 

e тау be necessary to drive the vehicle to duplicate 
the fault conditions. 

e Refer to Intermittents Symptom table in order to 2. Checks to see if other battery pack service is 
diagnose intermittent problems. being done. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 060 Battery 8 Out Of Range 


[se] — — — — Action ане | Yes м 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
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DTC 061 Battery 8 Circuit Low Voltage 


бшп sto вав вив вал Бшв бы» 
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210020 
Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 
has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
e Battery Pack Control Module will illuminate the ВАТТ ae шатак ohms) ora bed 

LIFE lamp: © Ifthe DTC sets and true SOC was greater than 15%, 
Conditions for Clearing the DTC but the DTC is not current, the battery module should 
e BATT LIFE will not clear until the vehicle has been pe сыге, Ао replice any batlecy modules that 

: : have set marginal or out of range DTC(s). 
charged for 30 minutes and the true SOC is greater e Drive the vehicle under the same conditions and see 
than 5096, or a Battery Pack Control Module power ifthe DTC will reset. 


down has been complete. 
e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 


cycles. ic n 
• DTC(s) can be cleared by using the scan tool Clear the condition that caused the DTC to be set occurs. This 
Info function. may assist in diagnosing the condition. 
Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
н batt doles В TET Diagnostic Table. 
. one or more battery modules have a significantly zx: F 
different voltage then the pack average the pack will 3- КШ eee of the battery pack at the time 


precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 4. Checks if the DTC is current. 

the low voltage battery modules that have set Low 5. Checks the voltage being sent to the Battery Pack 
voltage and/or Very Low Voltage module DTC(s) Control Module. 


should be replaced. 

e This DTC can set if vehicle is driven below 0% user E саа а motye voltage: ЧҮК 
SOC (15% true SOC), especially under high loads. еск» for the correct resistance in the cable en: 
This does not indicate a failure. sense lead. 


DTC 061 Battery 8 Circuit Low Voltage 


Po — — Acion — — — Маме) | ves | we | 
Goto OBD 
? Goto Step2 | System Check 


Was the On-Board Diagnostic System Check 
performed? 
| ® | Go to Step 3 Go to Step 8 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? 
1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Go to Step 4 Go to Step 5 
| + [Conatonsandtenpentet | — | cowsupre | corse | 
conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
Perform a battery pack discharge test but do NOT ЕЕ 
Go to Step 8 


© 


replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
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DTC 061 Battery 8 Circuit Low Voltage (continued) 


| vau [Yes [No 
Return the vehicle to the customer with instructions to ) 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed, Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. i, 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within » 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
when the vehicle is discharged below the specified 
value. 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. EN 
Is the action complete? Go to Step 17 


Inform the customer that this is a normal condition 096 USOC 
1596 True 
soc 
Is the action complete? Go to Step 19 
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DTC 061 Battery 8 Circuit Low Voltage (continued) 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 


| veu | vs | no | 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
16 Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 


Battery module removal procedure. 
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DTC 062 Battery 8 Circuit Very Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


' Conditions for Setting the DTC 


• Тһе battery(s) voltage has dropped below the 


voltage vs. current table and the condition is present 


for 30 seconds. 
[ 0o | næ | 220 | 899 | 
[20 | 1055 | 2% | 88 | 
[ -40 | 31020 | -260 | 878 | 
[ | э | -280 | 874 | 
з | os | -300 | вто | 
[ 100 | э | -320 | 856 | 
ШЕР ИШ [ sa | 858 | 
[ -140 | эз | -360 | 843 | 
[чо | эз | 30 | 828 | 
-:80 | 910 | -40 | вт | 
Ee у, 2] 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 
TES SOC (1596 true SOC), especially under high loads. 
LI t pecs Control Module will illuminate the BATT This does not indicate a failure. 
= "cM e This DTC can set if there is high resistance on the 
* ея Module wil illuminate the sense lead (greater than 30.9K ohms) or a bad 
3 battery module. 
Es MR M er tam the vehicle is driven Dive the vehicle under the same conditions and see 
аа А if the DTC will reset. 
sen 1 кым ETOR or the vehicle is e Refer to /ntermittents Symptom table in order to 
р pal 4 diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
e The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
шошо: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 


6. Checks actual module voltage. 
түе 8. Checks for the correct resistance in the cable end 
e |f one or more battery modules have a significantly sense lead. 

different voltage then the pack average the pack will 3 

precharge, then open the high voltage relays after 

30 seconds. In this case the test can not be run and 

the low voltage battery modules that have set Low 

voltage and/or Very Low Voltage module DTC(s) 

should be replaced. 


Check for the following conditions: 


DTC 062 Battery 8 Circuit Very Low Voltage 
[Step] —  — — — Aeon — — мае) | єє | о 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Charge the vehicle to COMPLETE. . 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. тет True 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Goto Step 12 | GotoStep6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 062 Battery 8 Circuit Very Low Voltage (continued) 


[Action маше) | Ys | Ne | 
Perform a battery pack discharge test but do NOT ) 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? Go to Step 8 

Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
Procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. T 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 
Goto Step 15 | Goto Step 10 


Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 


1. Disconnect the sense cable from the battery 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
value? 

Inform the customer that this is a normal condition 
when the vehicle is discharged below the specified 
value. 


0% USOC 
1596 True 
Is the action complete? R БОЕ Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 062 Battery 8 Circuit Very Low Voltage (continued) 
[Sep] Action — ë ë vm [| Ye [No | 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
19 Codes. Goto OBD 
Is the action complete? systems check 
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DTC 063 Battery 8 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


т» $ mos 
зок $3 


=i 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
4 N e This DTC is typically caused by an imbalance in the Diagnostic Table. 

battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. i 

e Insure that the system regeneration is functioning ^ peas ane vote belng, sent to the Bagy Pack 

roperly. 2 

pis pory, 5. Checks actual module voltage. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 063 Battery 8 Over Voltage 
Potion — — — [ уаш [Yes | — No — | 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step2 System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Go to 
Does the DTC reset? Go to Step 3 iagnostic Aids 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. к 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Go to Step 10 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within " 

the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 

signs of heating or arching. mou 
Is the connection OK? Go to Step 8 Goto Step 7 
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DTC 063 Battery 8 Over Voltage (continued) 


[Smp] ation A 
Replace cable with sense lead. Refer to Battery 
7 


Cable Interconnect removal and installation. 
Is the action complete? 


Go to Step 11 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


m Is the action complete? [rsen Go to Step 11 EE 

Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 

10 | Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 

EN d b ee 
systems check 


("| Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 


С 
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DTC 065 Battery 9 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


• DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the ОТС 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


тг San [ET Сис 
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e The DTC will clear from history after 100 power 
cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e If the sense lead is open one of the adjacent 
modules will also read O - 0.2 volts, except for 
modules 1 апа 26. - 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

• Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e lf the DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

;. diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ^ 


7. Checks for continuity on the sense wire to the 
Battery Pack Control Module. 


2. Checks for an open in the sense line between the 
two modules and the Battery Pack Control Module. 


3. Checks that the fault is current. 
DTC 065 —— — ees 9 Circuit No Voltage 


[тез [| Ye y i 


r— aan Chek — the On-Board Diagnostic System Check Go to OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
Procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the top layer of battery modules to 0.5 volts 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 
2. Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 
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DTC 065 Battery 9 Circuit No Voltage (continued) 


[step] Action | маше) | ves TNO 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
5 cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 7 Go to Step 6 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 


Replace the battery module. Also replace any EAS 
Goto [ah 10 


modules that have set Out of Range or Performance 
Goto Erud 10 


DTC(s). Refer to Battery module replacement 
Go to OBD 
systems check 


procedure. 
Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and кашы] — | 


Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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DTC 067 Battery 9 Performance 
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Circuit Description Conditions for Clearing the DTC 
The battery pack assembly consists of 26 individual • If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 
module. The Battery Pack Control Module measures the e DTC(s) canbe cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 


the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the Diagnostic Aids 
modules sense lead, the negative reference is taken Check for the following conditions: 
from the next modules sense lead. 
35. р e In order for each battery module to maintain a 
Conditions for Setting the DTC potential for maximum capacity it is important to 
Battery pack is above 15% true SOC. allow the battery pack to complete the equalization 


k Control Module DTC(s) 219, 217, 218, process during charging. 
Battery Pack Control Module (s) e A battery performance DTC indicates a battery 


or 225 are not set. 

Current usage is greater than 20 amps. module has less capacity than the rest of the battery 

The Battery Pack Control Module d letects modules or high resistance in the connections. 

100 occurrences of a voltage difference of .6 volts * y а^ of deir ӨТСӨ) as set ane the iid үш 

attery modules are being replace, any modules 

from the average battery module voltage. causing performance DTC(s) should also be 

Action Taken When the DTC Sets replaced. 
= Y " e High resistance at a battery module lead or battery 

e DTC will be stored in the battery condition records. terminal will also cause a performance DTC to set. А] 


e if battery module voltage is continuously low this is 
most likely a sense lead problem. 
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e Ап open sense lead will cause more then one Test Description 
battery to read O - 0.2 volts. 

• It may be necessary to drive the vehicle to duplicate benc UN refer to the step number(s) on the 
the fault conditions. Y A 

e Refer to Intermittents Symptom table in order to 2. Checks to see if other battery pack service is 
diagnose intermittent problems. being done. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 067 Battery 9 Performance 


[Sep | — —  — — Acion — — — —  [ Маше) [| Че. | we | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 system Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 
removal and installation. 


Replace all batteries that have stored Performance or 
Is the action complete? Go to Step 4 


Out of Range DTC(s) іп the battery module condition 

Clear DTC’s. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD. 
Is the action complete? systems check 


records. Refer to Battery Pack Control Module 
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DTC 068 Battery 9 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 
Battery Pack Contro! Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


ў----ў 


Conditions for Clearing the ОТС 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Іп order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

* A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

*» If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

* High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


` 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
• Anopen sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

e К may be necessary to drive the vehicle to duplicate — 2- Checks to see if other battery pack service is being 
the fault conditions. done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 068 Battery 9 Out Of Range 
Па ГЕ улеа. 0 
Was the On-Board Diagnostic System Check Goto OBD 
performed? System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


[ ves | Ne | 


Go to Step 2 
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DTC 069 Battery 9 Circuit Low Voltage 
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Conditions for Setting the DTC 


The battery(s) voltage has dropped below 
a value determined by battery current for 
45 seconds: 


Circuit Description 


The battery pack assembly consists of 26 individual б 
battery modules wired іп series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 


This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

If the DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

Drive the vehicle under the same conditions and see 
if the DTC will reset. 

Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. 


Checks the condition of the battery pack at the time 
the DTC set. 


the low voltage battery modules that have set Low 4. Checks if the DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
* This DTC can set if vehicle is driven below 0% user 6. Checks actual module voltage. 
SOG (15% true SOC), especially under high loads. 8. Checks for the correct resistance in the cable end 


This does not indicate a failure. 


sense lead. 


DTC 069 ааа 9 Circuit Low Voltage 


[ушеу | Ye [о 


r—  — the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


096 USOC 
1596 True 
soc 


Was the state of charge at or below the specified 
value when the DTC reset? 


Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 

2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 


а} Go to Step 6 
Ei Go to Step 8 


Go to Step 7 
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DTC 069 Battery 9 Circuit Low Voltage (continuen. 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 1 5% Tr True 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
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DTC 069 Battery 9 Circuit Low Voltage (continued) 
[se] ктт f vw) | Ye [| Ne | 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
16 Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
18 during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 070 Battery 9 Circuit Very Low Voltage 


eze mms 
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Conditions for Setting the DTC 


Circuit Description 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


has a sense lead which enables the Battery Pack for 30 seconds. 

Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 8.90 
voltage by allowing a capacitor to be charged and then | 0 | 1145 | -220 | 890 | 
the voltage across the capacitor is measured. The | -20 | 1055 | -240 | 882 | 


battery module positive voltage reference is from the | -40 | 1020 | -260 | 878 | 


modules sense lead, the negative reference istaken [59 | oss — 20 | вт | 
е пе; ^ 
эю | or | s0 | 875] 


С) 


ae 
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Action Taken When the DTC Sets e This ОТС can set if vehicle is driven below 0% user 
* Battery Pack Control Module will illuminate the BATT 806 Ale SOO келеЫ under high loads, 
LIFE light. E A вн 
» Battery Pack Control Module will illuminate the = UE ETS Dia ДАК pres onthe 
SERVICE NOW light. battery modd i 
* Performance will be reduced. ря æ Drive the vehicle under the same conditions and see 
* Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
n рр ates or the vehicle is e Refer to Intermittents Symptom table in order to 
P P 5 diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be set occurs. This 
and the vehicle will return to normal operation. may assist in diagnosing the condition. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
5096 or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


» If the fault conditions for the DTC are no longer 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
судев: the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Ino ae 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 5. Dhecks actual module vollage, — 
• if one or more battery modules have a significantly — = Ше ые corect resistance: in the cable вла 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 070 Battery 9 Circuit Very Low Voltage 
[Sip] Action — — J vawt | єє  [ e ] 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified SOG 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 070 Battery 9 Circuit Very Low Voltage (continued) 


Potion | Маме) | Yves No 
Perform a battery pack discharge test but do NOT ) 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? Go to Step 8 

Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 9 Go to Step 16 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within ^ 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 
30.9K ohms 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 


1. Using a scan tool review and note the battery 
Inform the customer that this is a normal condition 096 USOC 
when the vehicle is discharged below the specified 1 бл ти a 
Is the action complete? Go to Step 19 


2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Contro! Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


1. Disconnect the sense cable from the battery 
module. 

2. Measure the resistance of the sense lead on the 

cable. (Measure from the cable terminal to the 

sense lead connector.) 


voltages. 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 070 Battery 9 Circuit Very Low Voltage (continued) 


— Бә] Vau) | ve | mo ] 
I Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
15 Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
16 Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
19 Codes. : Go to OBD 
Is the action complete? Systems check 
ра 
NS 
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DTC 071 Battery 9 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of 26 e Battery Pack Control Module will illuminate the 
individual battery modules wired in series. Each of these SERVICE NOW light. 
modules has a sense lead which enables the Battery e Performance will be reduced. 
Pack Control Module to read the voltage of each battery e Charging will be disabled. If the condition continues 
module. The Battery Pack Control Module measures the the high voltage relays will be commanded open. 
voltage by allowing a capacitor to be charged and then • Regeneration is disabled until the Battery Pack 
the voltage across the capacitor is measured. The Control Module goes through a power down. 
battery module positive voltage reference is from the e DTC will be stored in failure records buffer. 
modules sense lead, the negative reference is taken 
from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e If the fault conditions for the DTC are no longer 
n AE present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts * The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module e DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 


s Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. zy 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
~ This DTC is typically caused by an imbalance in the Diagnostic Table: 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions, 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. ` 
e Insure that the system regeneration is functioning a Guede mo otage: Deinigisenttothe Battery Pade 
'operly. $ 
propery. 5. Checks actual module voltage. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 071 Battery 9 Over Voltage 
[Sep | Action — — — — — [ vewt) | — vs | м] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? GotoStep3 | Diagnosi Is 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 5 Go to Step 10 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 

Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for Ере ea 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 


procedure for safety information. 

1. Using a scan tool review and note the battery 
voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
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DTC 071 Battery 9 Over Voltage (continued) 


[Sep| Action — [ Vawts | Ye [| Ne ] 
Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 
erem Go to Step 11 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 
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DTC 073 Battery 10 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Contro! Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


ISIS 


210020 


e The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e if the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

ә If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when. DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ^ 


2. Checks for an open in the sense line between the % gees сү лк cane wire fo the 
two modules and the Battery Pack Control Module. "y " 


8. Checks that the fault is current. 
DTC 073 Battery 10 Circuit No Voltage 


procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


[Sep | — —  — Acton — —  —  —— [ Маше) | Yes | м | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
displayed Battery Pack Contro! Module voltage within 


Caution: Removal of the battery pack requires s 
the high voltage system to be disabled and 
the specified value? Go to Step 3 Go to Step 9 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 05 volts 
1. Remove the top layer of battery modules to o. 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 
2. Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step5 Go to Step 6 
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DTC 073 Battery 10 Circuit No Voltage (continued) 


Action уш) | Yes J m | 


1. Disconnect the sense cable from the battery 
30.9K ohms 
Go to Step 7 


module. 
2. Measure the resistance of the sense lead on the 
Go to Step 6 
Go to Step 10 SX 
Go to Step 10 


cable. (Measure from the cable terminal to the 
ER Go to Step 10 puel 


value? 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 

Is the action complete? 

Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 

Clear DTC's. Refer To: Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


sense lead connector.) 
Is the resistance approximately equal to the specified 

o to Step 1 
Goto OBD 
systems check 
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DTC 075 Battery 10 Performance 


Battery Pack 
‘Assembly s 
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Circuit Description Action Taken When the DTC Sets 
The battery pack assembly consists of 26 individual e DTC will be stored in the battery condition records. 


battery modules wired in series. Each of these modules В 
has a sense lead which enables the Battery Раск Conditions for Clearing the DTC 


Control Module to read the voltage of each battery e if the fault conditions for the DTC are no longer 
module. The Battery Pack Control Module measures the present the DTC will switch from current to history. 
voltage by allowing a capacitor to be charged and then • The DTC will clear from history after 100 power 

the voltage across the capacitor is measured. The cycles. 

battery module positive voltage reference is from the e DTC(s) can be cleared by using the scan tool Clear 
modules sense lead, the negative reference is taken Info function. 


from the next modules sense lead. 
Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 


. 
e Battery Pack Control Module DTC(s) 219,217,218, • In order for each battery module to maintain a 
or 225 are not set. potential for maximum capacity it is important to 


e Current usage is greater than 20 amps. allow the battery pack to complete the equalization 


e Тһе Battery Pack Control Module detects Process during charging. — — 
100 occurrences of a voltage difference of .6 volts * А battery performance DTC indicates a battery 
from the average battery module voltage. module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


Diagnostic Aids 
Check for the following conditions: 
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• If out of range DTC(s) are set and the out of range e Refer to Intermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 

e High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 

e If battery module voltage is continuously low this is : 
most likely a sense lead problem. Test Description 

• Ап open sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 


e К may be necessary to drive the vehicle to duplicate 


the fault conditions. 2. Checks to see if other battery pack service is 


being done. 


DTC 075 Battery 10 Performance 


[step | Action Yawe) | ve | we | 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 
Out of Range DTC(s) in the battery module condition 
3 records. Refer to Battery Pack Control Module 
removal and installation. 
Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 076 Battery 10 Out Of Range 
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Circuit Description Conditions for Clearing the DTC 

The battery pack assembly consists of 26 individual * If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 

module. The Battery Pack Control Module measures the — , DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 

the voltage across the capacitor is measured. The 

battery module positive voltage reference is from the Diagnostic Aids 

modules sense lead, the negative reference is taken Check for the following conditions: 


from the next modules sense lead. 
e In order for each battery module to maintain a 
Conditions for Setting the DTC Potential for maximum capacity it is important to 
Battery pack is above 15% true SOC. allow the battery Pack to complete the equalization 
Battery Pack Control Module DTC(s) 219, 217, 218, process during charging... - 
or 225 are not set. e A battery performance DTC indicates a battery 
Current usage is greater than 20 amps. module has less capacity than the rest of the battery 
The Battery Pack Control Module detects modules or high resistance in the connections. 
100 occurrences of a voltage difference of 1 volt * performance DTC(s) are set and the battery 
from the average battery module voltage. modules are being replace, any modules causing 
Р performance DTC(s) should also be replaced. 


Action Taken When the DTC Sets * High resistance at a battery module lead or battery 
• DTC will be stored in the battery condition records. terminal will also cause a performance DTC to set. ) 
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e If battery module voltage is continuously low this is Test Description 


most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e An open sense lead will cause more then one Diagnostic Table. 
battery to read 0 - 0.2 volts. ә 
e К may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 076 ee 10 Out Of Range 


[ vau) [з [о _] 


FOE NNNM the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? stems check 
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DTC 077 Battery 10 Circuit Low Voltage 


тии 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Contro! Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Conditions for Setting the DTC 


е Тһе battery(s) voltage has dropped below а 
value determined by battery current for 


45 seconds: 

V 
o e 9] s 
[.-20 ] 110 | -240 f 952 | 
[ -40 | 1090 | -260 [| 948 | 
| 6 | 1065 | -280 | 944 | 
EI f oe | so f os 
L 10 | 1030 | -320 f 917 | 
Lm Lem p3 | 39 
L 14 | 1000 | -360 f 887 | 

| 990 | -380 | 873 | 


EELNN 
аю | $5 | ыб | 855 
| 2% | oro | [| 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 


e Battery Pack Control Module will illuminate the BATT battery module. 


СРЕ lamp. e Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 1596, but the DTC is not current, the battery module 
T 7 А should be replaced. Also replace any battery 
* ДЫ ар гадар t bec ceca n Dod that have set marginal or out of range 
" (s). 
unitas De Co. Cento! Module power e Drive the vehicle under the same conditions and see 
а if the DTC will reset. 


e һе fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. н М х à 

DTC(s) can be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
* Info ҳе) хап! Y g the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 
Diagnostic Aids 
zh s faith lovi " Test Description 
eck for the following conditions: 
9 Number(s) below refer to the step number(s) on the 

е If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and the DTC set. 
the low voltage battery modules that have set Low 4. Checks if the DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
e This DTC can set if vehicle is driven below 0% user . Checks actual module voltage. 


SOC (1596 true SOC), especially under high loads. 


This does not indicate a failure. Checks for the correct resistance in the cable end 


sense lead. 


DTC 077 Battery 10 Circuit Low Voltage 


[sep [Action = | vs | No | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step 2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? У Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Goto Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
Perform a battery pack discharge test but do NOT 
Go to Step 8 


replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 


240 Battery Pack Internal Diagnostics 


DTC 077 Battery 10 Circuit Low Voltage (continued) 


| Values) | Yes | we |] 
E Go to Step 17 ru 


- GotoStep9 | Goto Step 16 
displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Goto Step 15 | Goto Step 10 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. ` 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Goto Step 11 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 

when the vehicle is discharged below the specified 1 8% Tr True 

Is the action complete? Goto ы 19 

Replace cable with sense lead. Refer to Battery 
Cable interconnect removal and replacement. 
Is the action complete? Go to РА 17 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? - Goto Step 14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. re 
Is the action complete? Goto Step 17 
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DTC 077 Battery 10 Circuit Low Voltage (continued) 


[ aues) [Yes J No | 


Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 


Is the action complete? systems в |334) 
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DTC 078 Battery 10 Circuit Very Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below the 
voltage vs. current table and the condition is present 
for 30 seconds. 
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Action Taken When the DTC Sets e This ОТС can set if vehicle is driven below 0% user 
ES SOC (1596 true SOC), especially under high loads. 
LI qe rae Control Module will illuminate the BATT This does not indicate a failure. 
: ab ms » This DTC can set if there is high resistance on the 
: ETE Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 
* Performance will be reduced. L] el iie under the same conditions and see 
Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
waama i bui |ы or the vehicle је e Refer to Intermittents Symptom table in order to 
P р ES diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC canbe cleared by using the scan tool Clear 4. Checks if the DTC is current. 
коштат: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. — 
e 1 опе or more battery modules have a significantly 8 Спее the correct resistance in the cable end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 078 Battery 10 Circuit Very Low Voltage 
| |. айт. Values) | ve | м | 
Was the On-Board Diagnostic System Check S Goto OBD 
performed? 


EN GotoStep2 | System Check 
[Sree te venise ane repe erangi? [| eeeses | coss | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 
1. Drive the vehicle until the DTC resets. 


2. Note the conditions when the DTC reset. 0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


3. Recharge the vehicle to COMPLETE. 
Goto Step 12 | Goto Step 6 


Was the state of charge at or below the specified 
Go to Step 6 Go to Step 7 


value when the DTC reset? 
| - | 
conditions and temperature? 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 


the vehicle has been charged to complete? 
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DTC 078 Battery 10 Circuit Very Low Voltage (continued) 


[ vaut) | vs [ mw] 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section, 

Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. ы 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool К 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. ^ 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 096 USOC 
when the vehicle is discharged below the specified 1 59% True 
value. 
Is the action complete? 896 Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Goto Step 17 
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DTC 078 Battery 10 Circuit Very Low Voltage eo 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 

Is the action complete? 


Was a battery pack discharge test performed during 
this DTC chart? 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 


Battery module removal procedure. 
Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 


Value(o) 


ES Go to Step 17 


Go to Step 17 


Go to Step 17 


Go to Step 18 


E Go to Step 19 


hs a re Sas 
systems check 
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DTC 079 Battery 10 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e M Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

e Performance will be reduced. 
Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 

* Regeneration is disabled until the Battery Pack 

Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
и j = This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 


does not reset. 

e Insure that the system regeneration is functioning 
properly. 

ә Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 079 Battery 10 Over Voltage 


[Sep [Action | Маме) | ve | we | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? GotoStep3 | Diagnostic Aids 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
= the high voltage system to be disabled and 
( exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and Select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 5 Go to Step 10 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto pee 6 Goto px 9 


m Inspect the cable connection to the battery module Чи 


Checks the voltage being sent to the Battery Раск 
Control Module. 


5. Checks actual module voltage. 


signs of heating or arching. 
Is the connection OK? Go to pa 8 Go to RES if. 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. , 
C Is the action complete? Go to Step 11 


248 Battery Pack Internal Diagnostics 


DTC 079 Battery 10 Over Voltage (continued) 


Vau) | Ye f We 


and the Battery Pack Control Module. 


Is the action complete? Em Go to Step 11 


n Repair the wire between the sense lead connector 


replacement procedure. 


Replace the battery module. Refer to Battery module 
Is the action complete? 


Go to Step 11 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 11 

Clear DTC's. Refer To Clearing Diagnostic Trouble 
1 Codes. Go to OBD 

Is the action complete? systems check 


^ 
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DTC 081 Battery 11 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


lla 


A 


e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


• If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• һе DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
1 diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 


Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ^j 


2. Checks for an open in the sense line between the 7: Сеск ГЕЛИ он пе задав Wire Tote 
two modules and the Battery Pack Control Module. У ы 


3. Checks that the fault is current. 


DTC 081 Battery 11 Circuit No Voltage 


Yes 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
Go to Step 9 


the specified value? Go to Step 3 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled, 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 
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DTC 081 Battery 11 Circuit No Voltage (continued) 


[see] Action Vatue(s) | ves | No J| 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 7 Go to Step 6 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 

7 and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 
Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? stems check 
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DTC 083 Battery 11 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

* The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


• If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


* In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

• If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

* High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 

e Апореп sense lead will cause more then one 
battery to read 0 - 0.2 volts. 

• It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 083 Battery 11 Performance 


[step [Action — — — — [| Vawe) | Yes | һм! 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 084 Battery 11 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 
High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
If battery module voltage is continuously low this is 
most likely a sense lead problem. 
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e An open sense lead will cause more then one Test Description 


battery to read 0 - 0.2 volts. 
• К may be necessary to drive the vehicle to duplicate Perieg кызы Télertodna step numberts).on the 


the fault conditions. J га 
e Refer to /ntermittents Symptom table in order to 2. Checks to see if other battery pack service is 
diagnose intermittent problems. being done. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 084 Battery 11 Out Of Range 
| Adon — 5 57 —  [ Мамеа) | Ys | Ne | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Goto Step 4 


Replace all batteries that have stored Out of Range 
Go to Step 4 


and Performance DTC(s) in the battery module 
Go to OBD 
systems check 


condition records. Refer to Battery Pack Control 
Module removal and installation: 
Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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DTC 085 Battery 11 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below а 
battery modules wired in series. Each of these modules value determined by battery current for 

has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


9.98 


| 1110 | 
| 1090 | 
| 1065 | 
| 1045 | 
| 1030 | 
[ 1000 | 
| 990 | 
| 998 | 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


• BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

e if the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 


cycles. 

ə  DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

* This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Ifthe DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
Should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks the condition of the battery pack at the time 
the DTC set. 
4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


DTC 085 Battery 11 Circuit Low Voltage 


Was the On-Board Diagnostic System Check 
performed? 


| Values) | уез [No 


Goto OBD 
GotoStep2 | System Check 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


Go to Step 4 Go to Step 5 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 


value when the DTC reset? 


0% USOC 
15% True 
soc 


Was the vehicle range typical considering the driving 
conditions and temperature? Goto Step 12 | GotoStep6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 

Go to Step 6 Go to Step 7 
EJ Go to Step 8 КЕЧ 


Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 
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DTC 085 Battery 11 Circuit Low Voltage (continued) 


дат Таше [ Ye —[ | 5 


Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Goto Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within 7 

the specified value? Goto Step 15 | Goto Step 10 д 
Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? 806 Go to Step 19 


Replace cable with sense lead. Refer to Battery ж!) 
Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 

Repair the wire between the sense lead connector ae ea 
and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 


C» 
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DTC 085 Battery 11 Circuit Low Voltage (continued) 
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Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
procedure. 

Is the action complete? Go to Step 17 

17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


Battery Pack Control Module removal and installation 
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DTC 086 Battery 11 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual * Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


for 30 seconds. 


| n45 ] т 


has а sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 

« Battery Pack Control Module will iluminate the BATT. $OG (38% true SOC), especially under high loads. 
LIFE light. Pers e This DTC can set if there is high resistance on the 

e M Battery Pack Control Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 
SERVICE NOW light. battery module. E 

e Performance will be reduced. paces e Drive the vehicle under the same conditions and see 

e Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
s Hen dpn Tor 188 Seconde or the vehicle is e Refer to Intermittents Symptom table in order to 
Placed in pi seconds: diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

• BATT LIFE will not clear until the vehicle has been Test Description 
charged for 30 minutes and true SOC is greater than 


50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 

* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 

• DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Irifeifunction: 5. Checks the voltage being sent to the Battery Pack 


Diagnostic Aids Control Module. 

6. Checks actual module voltage. 

8. Checks for the correct resistance in the cable end 
sense lead. 


Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 086 Battery 11 Circuit Very Low Voltage 


[ vaut) [| Ye | We | 
performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. See ae 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


2. Note the conditions when the DTC reset. 
| - | Goto Step 12 | Goto Step 6 


3. Recharge the vehicle to COMPLETE. 
Go to Step 6 Go to Step 7 


Was the state of charge at or below the specified 
value when the DTC reset? 


1. Connect a scan tool. 

2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
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DTC 086 Battery 11 Circuit Very Low Voltage (continued) 
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Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? . Go to Step 8 
Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. i 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on fhe 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 1596 Tr 
Valué. fo True 
Is the action complete? sac Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 086 Battery 11 Circuit Very Low Voltage (continued) 
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Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 087 Battery 11 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


» Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the 
SERVICE NOW light. 
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Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


This DTC is typically caused by an imbalance in the 
battery pack. Let the battery pack charge to 
completion. Drive the vehicle and verify the DTC 
does not reset. 
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e Insure that the system regeneration is functioning Test Description 
properly. low refer to th n the 
e Refer to /ntermittents Symptom table in order to ended paN, refer tothe step number) o 
diagnose intermittent problems. 1 


Reviewing the Fail Records vehicle mileage since the 2. Checks the vehicle under charge conditions. 
diagnostic test last failed may help determine how often 3. Other DTC(s) should be reviewed first. 

the condition that caused the DTC to be set occurs. This 4. Checks the voltage being sent to the Battery Pack 
may assist in diagnosing the condition. Control Module. 


5. Checks actual module voltage. 


DTC 087 Battery 11 Over Voltage 
[| Values) | Yes | м | 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? Go to Step 3 nostic Aids 
Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? GotoStep5 | GotoStep 10 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within E 
the specified value? Go to Step 6 Go to Step 9 


exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 


to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


voltages. 
2. Remove the battery pack from the vehicle. Refer 
and the Battery Pack Control Module. 
Is the action complete? 


1. Using a scan tool review and note the battery 
Repair the wire between the sense lead connector 
Go to Step 11 
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DTC 087 Battery 11 Over Voltage (continued) 


[step] Action Values) [| ves |м] 


es 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 089 Battery 12 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
* Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 
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Conditions for Clearing the DTC 


• If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

* The DTC will clear from history after 100 power 
cycles. 

* DTC(s) can be cleared by using the scan tool Clear 
Info function. » 


Diagnostic Aids 


e If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

• Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 
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• Ifthe DTC sets at a low SOC check for other module Test Description 


DTC(s). If no other DTC(s) are present, duplicate 
Fan hs Н à Number(s) below refer to the step number(s) on the 
the driving conditions to see if the DTC will reset. Diagnostic Table. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 2. Checks for an open in the sense line between the 


Reviewing the Fail Records vehicle mileage since the two modules and the Battery Pack Control Module. 
diagnostic test last failed may help determine how often 3. Checks that the fault is current. 
the condition that caused the DTC to be set occurs. This 5. Verifies module voltage. 


may assist in diagnosing the condition. " 6. Checks for the correct resistance іп the cable end 
sense lead. 


7. Checks for continuity on the sense wire to the 
Battery Pack Control Module. 


DTC 089 eee 12 Circuit No Voltage 


| уле | ves | No | 


See NN the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
Caution: To reduce the risk of severe shocks М 
Go to Step 8 


and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 


Go to Step 4 
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DTC 089 Battery 12 Circuit No Voltage (continued) 


[ Values) [ Yes] —Ne —] 


C) Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 7 Goto ES 6 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and installation. 

Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 


Replace the battery module. Also replace any um 

modules that have set Out of Range or Performance 

DTC(s). Refer to Battery module replacement 

procedure. 

Is the action complete? Go to Eas 10 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and CAEN 
Is the action complete? 


f Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Go to EE 10 


Go to OBD 
systems check 
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DTC 091 Battery 12 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Control Module detects 

100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 

• Ап open sense lead will cause more then one 
battery to read 0 - 0.2 volts. 

• і may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 091 Battery 12 Performance 


| vaut | ves [| м] 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? . Systems check 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
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DTC 092 Battery 12 Out Of Range 


Battery Pack 
Assembly 


вла Ben Gmi бею вез 


ну 


ча] i} 


s 


li 


мо 
Er 


Pune. 
зо 


ва 
зо 


а 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 
The Battery Pack Contro! Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
* DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


* Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terrhinal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
roost IKkoly a senes uad problem Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 
e It may be necessary to drive the vehicle to duplicate 
the fault conditions. 
e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 092 Battery 12 Out Of Range 
Г ction Values) | 


Was the On-Board Diagnostic System Check 
performed? 


Is battery pack service being performed for any other 
DTC(s)? 

Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 
condition records. Refer to Battery Pack Control 
Module removal and installation. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


2. Checks to see if other battery pack service is 
being done. 


[| vs | No | 
Goto OBD 
Goto Step2 | System Check 


Go to Step 3 Goto Step 4 


LER Go to Step 4 "E 


Go to OBD 
systems check 
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DTC 093 Battery 12 Circuit Low Voltage 


A M e | eT 


мп neo 
зозк $ зозх 


icm 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 


[ 290 | 
[зэ [104 | -39 | $3! ] 


[оо 1030 | эю 97 ] 
зю 99 


[оф | өю | 5% | 873 | 
[сю 9.98 | ао | 859 
[оо [эю as ——] 
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Battery Pack Internal Diagnostic 2 


Action Taken When the DTC Sets e This DTC can set if there is high resistance on th 
sense lead (greater than 30.9K ohms) or a bad 


. Battery Pass Control Module will illuminate the BATT battery module. 
р. e. Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery modi 
e ВАТТ LIFE will not clear until the vehicle has been parre rios icc omae Д 
charged for 30 minutes and the true SOC is greater ОТС). 
an oe cR Coron рове e Drive the vehicle under the same conditions and 
pere: if the DTC will reset. 


° шы aea Se E Д Pay ite e Refer to Intermittents Symptom table in order to 

• The DTC will clear from history after 100 power 20655 d ңе probem: E 1 
cycles. Reviewing the Fail Records vehicle mileage since the 
DTC(s) can be cleared by using the scan tool Cl diagnostic test last failed may help determine how oft 

sj (5) y 9 S pps the condition that caused the DTC to be set occurs. 1 


Info function. 
E: may assist in diagnosing the condition. 
Di stic Aids 
Cheat taling cond rcg 
ог the following conditions: 
sie Number(s) below refer to the step number(s) on the 
e if one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the tir 


30 seconds. In this case the test can not be run and the DTC set. 
the low voltage battery modules that have set Low 4. Checks if the DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pac 
should be replaced. Control Module. 
e This DTC can set if vehicle is driven below 0% user . Checks actual module voltage. 


SOC (1596 true SOC), especially under high loads. 


This does not indicate a failure. 8. Checks for the correct resistance in the cable enc 


sense lead. 
DTC 094 Battery 12 Circuit Low Voltage 


[Se | _ — - Aon | Vawtg | Yes] Ne 
1 Was the On-Board Diagnostic System Check Goto OBL 

performed? Go to Step 2 System Che: 

Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step t 
1. Drive the vehicle until the DTC resets. j 
2. Note the conditions when the DTC reset. 096 USOC 
3. Recharge the vehicle to COMPLETE. 1596 True 

Was the state of charge at or below the specified Soc 

value when the DTC reset? Goto Step 4 Go to Step 4 

Was the vehicle range typical considering the driving 

conditions and temperature? Goto Step 12 Go to Step 1 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 

Did the last four charge event history records show 

the vehicle has been charged to complete? Goto Step 6 Go to Step . 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 


mud Go to Step 8 


Battery Pack Internal Diagnostic 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the BATT 


LIFE lamp. 


Conditions for Clearing the DTC 


BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

This DTC can set if vehicle is driven below 096 user 
SOC (1596 true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on t 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e. Ifthe DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery mo 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

e Drive the vehicle under the same conditions anc 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since tt 

diagnostic test last failed may help determine how o 

the condition that caused the DTC to be set occurs. 

may assist in diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks the condition of the battery pack at the t 
the DTC set. 
4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pa 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable er 
sense lead. 


DTC 094 Battery 12 Circuit Low Voltage 


[Sep | — —  — Acion — — — —  — [ veues [ Yes — | 

o indiciis MN NER P 
performed? Go to Step 2 
Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 

1. Drive the vehicle until the DTC resets. 

2. Note the conditions when the DTC reset. 


3. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 


value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 


1. Connect a scan tool. 


Go to OB. 
System Che 


Go to Step 


Go to Step 4 Go to Step 


Go to Step 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 


Fal Go to Step 6 
E Go to Step 8 


Go to Step 
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DTC 094 Battery 12 Circuit Low Voltage (continued) 


| Aton ашеә) | s [| wo 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery i 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 15 | Go to Step 10 
Inspect the cable connection to the battery module for 
10 signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
when the vehicle is discharged below the specified 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
11 cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? у Go to Step14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


) 


Inform the customer that this is a normal condition 0% USOC 
15% True 
1 Soc 
Is the action complete? Go to Step 19 
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DTC 094 Battery 12 Circuit Low Voltage (continued) 


[Se | Action | Vaus | ү | No | 


Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 094 Battery 12 Circuit Very Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
ihe voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Es Bata баз блг? 
] 


KN 


Conditions for Setting the DTC 


e The battery(s) voltage has dropped below the 
voltage vs. current table and the condition is present 
for 30 seconds. 


[ 0 | næ | 220 | вз ] 
[20 —| 1055 | -240 | 882 ] 
[40 | 1020 | 2% | вв ] 
[ s | os | 20 | ата ] 
[s | 375 | эю | ато | 
[ a0 | э | эж [ s6] 
[ож [ э | зо | 858 | 
[олю | s30 | s0 | 843 ] 
[оле | s20 | s0 | s2] 
[лаз | $10 | м | 834 ] 
a | — —I— —7] 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 

. Battery Pack Control Module will illuminate the BATT 60 eee pea under high loads. 
LIFE light. zn oss e This DTC can set if there is high resistance on the 

• M Battery Pack Control Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 
SERVICE NOW light. baftery module С 
Performance will be reduced. кез e Drive the vehicle under the same conditions and see 
Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
pas nen 1 si id RE PECORE or the vehicle is e Refer to /ntermittents Symptom table in order to 
paced In park mol 1 diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e Ifthe fault conditions for the DTC are no longer 
- present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
5096 or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
+ DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
mig runes: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
e Ifone or more battery modules have a significantly & созе the correct resistance in the cable end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 094 Battery 12 Circuit Very Low Voltage 


| шей) | ves | м] 


Wasthe On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. VE True 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Goto Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Goto Step 6 


1. Connect a scan tool. 
Go to Step 6 Go to Step 7 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
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DTC 094 Battery 12 Circuit Very Low Voltage (continued) 
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[ vs | No |] 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
Go to Step 8 
consecutive times. 
Is the action complete? Go to Step 17 


discharge test in this section. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. F 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
Goto Step 14 | Goto Step 13 


module. 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? soc Go to Step 19 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 


cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 


2. Measure the resistance of the sense lead on the 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 094 Battery 12 Circuit Very Low Voltage e — 
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Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 


Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 


| Is the action complete? = Go to Step 17 — 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
E Im 
Hm E es 


7 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 

Go to Step 19 
Go to OBD 
systems check 


8 Battery module removal procedure. 


Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 095 Battery 12 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


• Battery Pack Control Module sees a module З volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Téble: 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
doss not reset: 4. Checks the voltage being sent to the Battery Pack 
e Insure that the system regeneration is functioning й Control Module. 
roperly. j 
ые Жы P А 5. Checks actual module voltage. 


« Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 095 Battery 12 Over Voltage 
Po Action — — — [| vaut) | з | _ no ] 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Go to 
Does the DTC reset? Goto Step3 | Diagnosti 
Are any other BPCM or DMCM Trai mq ee uis ANN set? Go to other 
DTC(s) first Go to Step 4 


ee iM Removal of the battery pack requires 

the high voltage system to be disabled and 

exposed. Refer to the Battery Pack Removal 

0.5 volts 
GotoStep5 | Goto Step 10 

displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 


procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery. Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
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DTC 095 Battery 12 Over Voltage (continued) 
[ Step | Action 
Replace cable with sense lead. Refer to Battery 
7. Cable Interconnect removal and installation. 
Is the action complete? 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


Is the action complete? 
E Replace the battery module. Refer to Battery module 


replacement procedure. 
Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 


Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
11 Codes. Go to OBD 
Is the action complete? systems check 
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DTC 097 Battery 13 Circuit No Voltage 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC ; 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


The DTC will clear from history after 100 powe 
cycles. 

DTC(s) can be cleared by using the scan tool ¢ 
Info function. 


Diagnostic Aids 


If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

If only one battery module is less than one volt 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an € 
sense lead not shared with other battery modu 
Drive the vehicle and watch the battery voltage 
Duplicate driving conditions when DTC set. If t 
battery module voltage is the lowest under 
acceleration and the highest during regenerati 
is most likely a loose connection at the module 
If the DTC sets at a low SOC check for other n 
DTC(s). If no other DTC(s) are present, duplic: 
the driving conditions to see if the DTC will res 
Refer to Intermittents Symptom table in order i 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since 
diagnostic test last failed may help determine how 
the condition that caused the DTC to be set occur: 
may assist in diagnosing the condition. 
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DTC 097 Battery 13 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 

After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


The DTC will clear from history after 100 powt 
cycles. 

DTC(s) can be cleared by using the scan tool 
Info function. 


Diagnostic Aids 


If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

If only one battery module is less than one vol 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an | 
sense lead not shared with other battery modi 
Drive the vehicle and watch the battery voltag 
Duplicate driving conditions when DTC set. If 
battery module voltage is the lowest under 
acceleration and the highest during regenerat 
is most likely a loose connection at the modul 
If the DTC sets at a low SOC check for other | 
DTC(s). If no other DTC(s) are present, duplic 
the driving conditions to see if the DTC will re: 
Refer to Intermittents Symptom table in order 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since 
diagnostic test last failed may help determine how 
the condition that caused the DTC to be set occur 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. 


2. Checks for an open in the sense line between the 5 Agde решш onta тепер wire tose 
two modules and the Battery Pack Control Module. "y Ы 


3. Checks that the fault is current. 
DTC 097 Battery 13 Circuit No Voltage 


p ERE 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to pum 2 System Check 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
Go to Step 3 Go to Step 9 
0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Goto 7 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module EN 
signs of heating or arching. 
Is the connection OK? Goto м) 5 Go to Step 6 


procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 


^ 
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DTC 097 Battery 13 Circuit No Voltage (continued) 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense e lead on the 

cable. (Measure from the cable terminal to the 30.9K ohms 

sense lead connector.) 
value? Go to Step 7 Go to Step 6 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 

7 and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
procedure. 
Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 


[Sep| Action — — [маше | Ye | о 
Is the resistance approximately equal to the specified 
DTC(s). Refer to Battery module replacement 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
10 Codes. Goto OBD 
Is the action complete? systems check 


С) 
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DTC 099 Battery 13 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


KR 


a a 


mos 


210020 
Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e İn order for each battery module to maintain а 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e lf out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


d 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 

e An open sense lead will cause more then one 
battery to read O - 0.2 volts. 

• It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 099 Battery 13 Performance 
Po Action — — | Маме) [| Yes e] 


Was the On-Board Diagnostic System Check EN CNN to OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 

Em DTC(s? GotoStepa | 99toStep4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
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DTC 100 Battery 13 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series, Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


• Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


I i 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If performance DTC(s) are set and the battery e Refer to /ntermittents Symptom table in order to 
modules are being replace, any modules causing diagnose intermittent problems. 
performance DTC(s) should also be replaced. Reviewing the Fail Records vehicle mileage since the 

e High resistance at a battery module lead or battery diagnostic test last failed may help determine how often 
terminal will also cause a performance DTC to set. the condition that caused the DTC to be set occurs. This 

e If battery module voltage is continuously low this is may assist in diagnosing the condition. 


most likely a sense lead problem. 


e Ап open sense lead will cause more then one Test Description 


battery to read 0 - 0.2 volts. Number(s) below refer to the step number(s) on the 
• К may be necessary to drive the vehicle to duplicate Diagnostic Table. 
the fauk conditions, 2. Checks to see if other battery pack service is 
being done. 


DTC 100 Battery 13 Out Of Range 
[Action — | vet) | ves — | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Goto Step 3 Goto Step 4 


Replace all batteries that have stored Out of Range 
Go to Step 4 


and Performance DTC(s) in the battery module 
Go to OBD 
systems check 


condition records. Refer to Battery Pack Control 
Module removal and installation. 
Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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DTC 101 Battery 13 Circuit Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


мо 
зок 


Conditions for Setting the DTC 


e Тһе battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 


[ o | ns | 220 | 95 | 
[ию | ш | $95 _ 
eS Бег REGAT 

[оюб | 20 | oa | 
[æ —| 1045 | з 935 | 
[лош [озю [эш [ 9:7 | 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


• BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 

e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

~ The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

= This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Ifthe DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


DTC 101 Battery 13 Circuit Low Voltage 


1 Was the On-Board Diagnostic System Check 
performed? 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


the vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


Was the state of charge at or below the specified 


Was the vehicle range typical considering the driving 
conditions and temperature? Goto Step 12 | GotoStep6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 


Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


[ушу | ves [ oo 


Goto OBD 
Goto Step2 | System Check 


. 096 USOC 
1596 True 
soc 


Go to Step 4 Go to Step 5 


EA Go to Step 6 Go to Step 7 
EX Go to Step 8 eA 
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DTC 101 Battery 13 Circuit Low Voltage (continued) 


[85 | Action [мшу [| Yes [No 


Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 
Is the action complete? Go to Step 17 

0.5 volts 

Goto Step9 | Goto Step 16 

displayed Battery Pack Control Module voltage within So Nos 

the specified value? Goto Step 15 | Goto Step 10 

Inspect the cable connection to the battery module for 

10 | signs of heating or arching. 

Is the connection OK? Go to Step 11 | Goto Step 13 


Caution: Removal of the battery pack requires 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
11 cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Ы Go to Step 14 | Goto Step 13 


the high voltage system to be disabled and 
Inform the customer that this is a normal condition 0% USOC 
15% True 
Go to Step 19 


> 


to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


) 


exposed. Refer to the Battery Pack Removal 
procedure for safety information. 

1. Using a scan tool review and note the battery 
when the vehicle is discharged below the specified 
value. 
Is the action complete? 


voltages. 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 


2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
Is the action complete? 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


3. Remove the top cover of the battery pack. Refer 
Is the action complete? 


a 
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DTC 101 Battery 13 Circuit Low Voltage (continued) 

Action Value(s) | vs | Ne | 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Goto Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 

| - [es » i | 


Is the action complete? 
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DTC 102 Battery 13 Circuit Very Low Voltage 
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Conditions for Setting the DTC 


Circuit Description 

The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


[ o f a5 | 
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Action Taken When the DTC Sets * This DTC can set if vehicle is driven below 0% user 


2 | ү 
e Battery Pack Control Module will illuminate the BATT See possis OC Freie under high loads. 
LIFE light. А 


Тая e This DTC can set if there is high resistance on the 
3 SERVICE NOW Mot Module vill Murniriate the sense lead (greater than 30.9K ohms) or a bad 


х battery module. 
Performance will be reduced. Drive the vehicle under the same conditions and see 


e Propulsion will be disabled after the vehicle is driven — " if the DTC will reset. 
fess tier ТЕШИ быы or the vehicle is Refer to Intermittents Symptom table in order to 
P P Я diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 

e If the fault conditions for the DTC аге no longer diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be set occurs. This 
and the vehicle will return to normal operation. may assist in diagnosing the condition. 

• BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Contro! Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
: p san oe cleared by using the scan tool Clear 4. Checks if the DTC is current. 
naguan 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
* опе or more battery modules have a significantly eeo the correct resistance inthe cable end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 
DTC 102 Battery 13 Circuit Very Low Voltage 


[Se | ^ Ado [уез | Ye | Мо —] 
performed? Go to Step2 System Check 
[Weshevncesberocecane 1 — | cowseps | боюзерв | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


2. Note the conditions when the DTC reset. 
GotoStep12 | Goto Step 6 


3. Recharge the vehicle to COMPLETE. 
Go to Step 6 Go to Step 7 


Was the state of charge at or below the specified 


Е value when the DTC reset? 


ЕА || 
conditions and temperature? 

1. Connect a scan tool. 

2. View the vehicle charge event history records. 
Did the last four charge event history records show 


the vehicle has been charged to complete? 
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4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 


DTC 102 Battery 13 Circuit Very Low Voltage (continued) 
[see] Action — — ^ — Маше) | vs | o | 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within ^ 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Go to Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
1$ the action complete? SOC Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


| Step | 
a 


EY 


C) 
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DTC 102 Battery 13 Circuit Very Low Voltage (continued) 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 


procedure. 
Is the action complete? 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 

Is the action complete? 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


[ vaues) | Yes [| No | 
ЕЕ Goto Step 17 RT 
MET Go to Step 17 Ж 
Goto Step 17 man 


E Go to Step 19 ES 
Goto OBD 
systems check 
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DTC 103 Battery 13 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of e Battery Pack Control Module will illuminate the 
26 individual battery modules wired in series. Each of SERVICE NOW light. 
these modules has a sense lead which enables the e Performance will be reduced. 
Battery Pack Control Module to read the voltage ofeach . Charging will be disabled. If the condition continues 
battery module. The Battery Pack Control Module the high voltage relays will be commanded open. 
measures the voltage by allowing a capacitor to be e Regeneration is disabled until the Battery Pack 
charged and then the voltage across the capacitor is Control Module goes through a power down. 
measured. The battery module positive voltage e DTC will be stored in failure records buffer. 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC * Ifthe fault conditions for ће DTC are no longer 
А present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts * The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module е DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 
During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. ETA 
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Diagnostic Aids Test Description 

Check for the following conditions: Number(s) below refer to the step number(s) on the 

e This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. Э 

e Insure that the system regeneration is functioning id Бе ie voles belng:sent to'the Battery Pack 
properly. d 


e Refer to Intermittents Symptom table in order to 5. Checks actual module voltage. 


diagnose intermittent problems. 
'Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 103 Battery 13 Over Voltage 
[Se | _ "Ain — аео) | Ye [| e | 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 system Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J-42568 pin-out box. 
5. Connect a DMM and select the module number ~ 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? 


0.5 volts 


GotoStep5 | GotoStep 10 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? 
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DTC 103 Battery 13 Over Voltage (continued) 


Values) [| Ye m 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 


Replace the battery module. Refer to Battery module 
replacement procedure. 


Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 

Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 105 Battery 14 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


E e һе fault conditions for the DTC are no longer 


present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


210013 


e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
;, diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Checks for an open in the sense line between the 
two modules and the Battery Pack Contro! Module. 


Checks for the correct resistance in the cable end 
sense lead. , 

7. Checks for continuity on the sense wire to the 
Battery Pack Control Module. 


m 


3. Checks that the fault is current. 


DTC 105 Battery 14 Circuit No Voltage 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? 

Caution: To reduce the risk of severe shocks 

and burns, the High Voltage System should be 

disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the top layer of battery modules to 
access the battery module. Refer to Upper tray 
Assembly Removal Procedure. 

2. Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 


the specified value? - Go to Step 8 Go to Step 4 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


1. Disconnect the sense cable from the battery 
Go to Step 7 Go to Step 6 


module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? 


у 
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DTC 105 Battery 14 Circuit No Voltage (continued) 
| stee | Action [| маше) | vs | no | 
Replace cable with sense lead. Refer to Battery - 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 
7 and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
procedure. 
Is the action complete? 


Em Go to Step 10 E 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and машы] — 


Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 


Is the action complete? Go to BEEN 10 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 107 Battery 14 Performance 


П-И 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
• DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e  Anopen sense lead will cause more then one Test Description 
battery to read 0 - 0.2 volts. 
e It may be necessary to drive the vehicle to duplicate Nu mber(s) below refer to the step number(s) on the 
ч Diagnostic Table. 
the fault conditions. M 
e Refer to /ліегтійепіѕ Symptom table in order to 2. Checks to see if other battery pack service is 
diagnose intermittent problems. being done. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 107 Battery 14 Performance 


[ Valets) | Yes | wo | 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 
removal and installation. 


Replace all batteries that have stored Performance or 
Is the action complete? Go to Step 4 


Out of Range DTC(s) in the battery module condition 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 


records. Refer to Battery Pack Control Module 
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DTC 108 Battery 14 Out Of Range 


ваю втш 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

• Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


xk or 


B 
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Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
Conditions for Clearing the DTC 


e If the fault conditions for the DTC аге no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

* AA battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If performance DTC(s) are set and the battery Reviewing the Fail Records vehicle mileage since the 
modules are being replace, any modules causing diagnostic test last failed may help determine how often 
performance DTC(s) should also be replaced. the condition that caused the DTC to be set occurs. This 

e High resistance at a battery module lead or battery may assist in diagnosing the condition. 


terminal will also cause a performance DTC to set. 


e If battery module voltage is continuously low this is TestDeseripiion 


most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table. 

battery to read 0 - 0.2 volts. : А 2. Checks to see if other battery pack service is 
e It may be necessary to drive the vehicle to duplicate being done. 


the fault conditions. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


DTC 108 Battery 14 Out Of Range 


[step [Action — — — — — [ veuve) | — Ys | м] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 

2 Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
4 Codes. Go to OBD 
Is the action complete? systems check 
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DTC 109 Battery 14 Circuit Low Voltage 


А 


Bano йш Ren Bms Bera aa 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 


has a sense lead which enables the Battery Pack 45 seconds: 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The . 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 


from the next modules sense lead. 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


e BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

• If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds, In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

~ Ifthe DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

• Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 

5. Checks the voltage being sent to the Battery Pack 
Control Module. 
Checks actual module voltage. 
Checks for the correct resistance in the cable end 
sense lead. 


DTC 109 Battery 14 Circuit Low Voltage 


[see] —  — Acton — — ^  [ veut | ve | No | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 


value when the DTC reset? 


0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


ENE- 77 | | Gowsupr2 | corosieps | 
conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Goto Step 7 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
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DTC 109 Battery 14 Circuit Low Voltage (continued) 


[Ssp| — — — Adm —— [мш | Ye [һе 


voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


5 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
Is the action complete? Go to Step 17 
Caution: Removal of the battery pack requires 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
1. Disconnect the sense cable from the battery 
module. А 
2. Measure the resistance of ће sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 
when the vehicle is discharged below the specified 
value. 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


consecutive times. 
the high voltage system to be disabled and 
1. Using a scan tool review and note the battery 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 15 | Goto Step 10 
Inform the customer that this is a normal condition 
12 
Is the action complete? Go to Step 19 
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Replace the battery module. Also replace any Out of 


DTC 109 Battery 14 Circuit Low Voltage (continued) 
Range, Performance, and Refer to Battery module 
replacement procedure. 


[ step | [ vaut) [Yes | No | 
Н Is the action complete? [= Go to Step 17 ur] 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


СУ 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 


Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Battery module removal procedure. 


Is the action complete? E Go to Step 19 КЕЙ 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 

Is the action complete? stems check 


rc 
М 
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DTC 110 Battery 14 Circuit Very Low Voltage 


Bats 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


has a sense lead which enables the Battery Pack for 30 seconds. 

Control Module to read the voltage of each battery Current Voltage С t Voltage 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then | 0o ] п | 220 | 890 | 
the voltage across the capacitor is measured. The | -20 | 1055 | -240 | 882 | 
battery module positive voltage reference is from the [| - | 1020 | -260 [| 878 | 
modules sense lead, the negative reference is taken -60 874 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 
A SOC (15% true SOC), especially under high loads. 
. FER Control Module will illuminate the BATT This does not indicate a failure. 
e Battery Pack Control Module will illuminate the *. | This DTG сап set if there js high resistance on the 
SERVICE NOW light. sense lead (greater than 30.9K ohms) or a bad 
e Performance will be reduced. Dettory торов. 


e Propulsion will be disabled after the vehicle is driven ^ D he pe Nene unar the Sama conditione and see 


es es 1 pror осон or the vehicle is e Refer to Intermittents Symptom table in order to 
placed in pai d diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 

• Ifthe fault conditions for the DTC are no longer diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be set occurs. This 
and the vehicle will return to normal operation. may assist in diagnosing the condition. 

= BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
5096 or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
• The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
~ DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Ito Runction- 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 


6. Checks actual module voltage. 


Check for the following conditions: 
B. Checks for the correct resistance in the cable end 


e If one or more battery modules have a significantly sense lead 
different voltage then the pack average the pack will ‘ 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 110 ———— 14 Circuit Very Low Voltage 
[узш | ves | ю | 


See | the On-Board Diagnostic а  — NN Check Goto OBD 

performed? Go to Step 2 System Check 
Charge the vehicle to COMPLETE. 2: 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 110 Battery 14 Circuit Very Low Voltage (continued) 


[Ado [= | Ye [ No 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
the specified value? Go to Step 9 Go to Step 16 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 

Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts R 
displayed Battery Pack Control Module voltage within P 
the specified value? Goto Step 15 | Go to Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 | Go to Step 13 


procedure for safety information. 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the E 
11 cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
? Go to Step 14 | Goto Step 13 


2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


1. Using a scan tool review and note the battery 
voltages. 

Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 110 Battery 14 Circuit Very Low Voltage ша 


Repair the wire between the sense lead connector 
14 and the Battery Pack Control Module. 
Is the action complete? fibers, me to POR 17 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 

procedure. 
Is the action complete? Go to Step 17 
Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? Systems check 
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DTC 111 Battery 14 Over Voltage 


Circuit Description 

The Drive Motor Battery Assembly consists of е 
26 individual battery modules wired in series. Each of 

these modules has a sense lead which enables the . 


Battery Pack Control Module to read the voltage of each е 
battery module. The Battery Pack Control Module 


measures the voltage by allowing a capacitor to be ra 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage * 


reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC R 

During Propulsion: 

* Battery Pack Control Module sees a module 3 volts . 
greater than the set module voltage for 30 seconds. 


(The set module voltage is a calculated module е 
voltage based on temperature.) 


During no Propulsion: 
e Battery Pack Control Module sees a module 


1.5 volts greater than the set module voltage 
for 30 seconds. 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


C) 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Table: 
battery pack. Let the battery pack charge to 2. Checksthe vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 


does not reset. 
e Insure that the system regeneration is functioning 
properly. 
» Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 111 Battery 14 Over Voltage 


(уле) [Yes — | юе | 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? Goto Step3 | Diagnostic Aids 


4. Checks the voltage being sent to the Battery Pack 
Control Module. 


5. Checks actual module voltage. 


1. Using a scan tool review and note the battery 
voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 5 Go to Step 10 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within ^ 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. : 
Is the action complete? Go to Step 11 
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DTC 111 Battery 14 Over Voltage (continued) 


[Sep| Action —  —  —  [ veuve) | Yes f м] 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 
("| Clear DTC's. Refer To Clearing Diagnostic Trouble | como, | | 
Codes. Go to OBD 
Is the action complete? Systems check 


C 
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DTC 113 Battery 15 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 

After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - -0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to intermittents Symptom table in order to 
г diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ^ 


2. Checks for an open in the sense line between the te checks Lbs d rad wire tà the 
two modules and the Battery Pack Control Module. у М 


3. Checks that the fault is current. 
DTC 113 Battery 15 Circuit No Voltage 


[Step] Action Values) [| — Ye | Ne | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 

Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
Go to Step 3 Go to Step 9 
0.5 volts 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
4 signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


procedure for safety information. 
1. Disconnect the sense cable from the battery 
module. j 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 7 Go to Step 6 


1. Charge the vehicle to COMPLETE if possible. 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 


2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


2 
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DTC 113 Battery 15 Circuit No Voltage (continued) 
[Action — [шеш | Ye — | 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Go to Step 10 
eX Go to Step 10 СД, 


DTC(s). Refer to Battery module replacement 
procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 

Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Is the action complete? 
Go to Step 10 


Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
Go to OBD 
systems check 
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DTC 115 Battery 15 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


* Battery pack is above 15% true SOC. 

* Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

* The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. : 

High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
fics likaly.2 Senes юа probier: Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

e It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 

. diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 

DTC 115 Battery 15 Performance 

[Se | Action’  — [мез | Ye [| ю | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 116 Battery 15 Out Of Range 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


* Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

* Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


= ШШ 
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Action Taken When the DTC Sets 

* DTC will be stored іп the battery condition records. 

Conditions for Clearing the DTC 

e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain а 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

* А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 
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e If performance DTC(s) are set and the battery Reviewing the Fail Records vehicle mileage since the 
modules are being replace, any modules causing diagnostic test last failed may help determine how often 
performance DTC(s) should also be replaced. the condition that caused the DTC to be set occurs. This 

* High resistance at a battery module lead or battery may assist in diagnosing the condition. 


terminal will also cause a performance DTC to set. 


e If battery module voltage is continuously low this is Test Description 


most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table. 

battery to read 0 - 0.2 volts. 2. Checks to see if other battery pack service is 
e К may be necessary to drive the vehicle to duplicate 4 being done. ур 

the fault conditions. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


DTC 116 Battery 15 Out Of Range 
[Step [Action — — $$ [| Маме) | Ys | mo | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
КС» Is the action complete? systems check 
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DTC 117 Battery 15 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 


has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets * This DTC can set if there is high resistance on the 
e Battery Pack Control Module will illuminate the BATT peii eat cid than 30.9K ohms) or a bad 

UFE lamp. e Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery module 

м " А should be replaced. Also replace any battery 
. HATT FEA not dui m Шы veniae naako х E that have set marginal or out of range 
S). 
than 506r Ol Le Belter. Pack Control Module power e Drive the vehicle under the same conditions and see 
рее. if the DTC will reset. 


e һе fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
* The DTC will clear from history after 100 power 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. + А е А 
DTC(s) сап be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
^ Info He) ca y H x the condition that caused the DTC to be set occurs. This 


may assist in diagnosing the condition. 
Diagnostic Aids 


Gs ran o di Test Description 
еск for the following conditions: 

д а Number(s) below refer to the step number(s) on the 
e If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and tha DTG eet, 

the low voltage battery modules that have set Low 4. Checks if the DTC is current. 

voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 


* This DTC can set if vehicle is driven below 0% user 6. Checks actual module voltage. 


SOC (15% true SOC), especially under high loads. - > 
This does not indicate a failure. noce n the correct resistance in the cable end 


DTC 117 Battery 15 Circuit Low Voltage 
[Se | _  Adon — —  .[ Vawis єє [| ю —] 
performed? GotoStep2 | System Check 
| as me venis aneto ve craras? _ | — | asses | союзерв | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
15% True 
soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 


Perform a battery pack discharge test but do NOT 
Go to Step 8 


replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
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DTC 117 Battery 15 Circuit Low Voltage (continued) 


| Values) | єє | м | 


Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Goto Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. у 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? SOC | Goto Step 19 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 

Repair the wire between the sense lead connector i еН 
and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 


Q 
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DTC 117 Battery 15 Circuit Low Voltage (continued) 


ea eee [Тее | 


[= We 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 


[ Step | 
15 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 118 Battery 15 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 


The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 

Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the BATT 
LIFE light. 

Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down 
has been completed. 

The DTC will clear from history after 100 power 
cycles. 


This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 

This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

Drive the vehicle under the same conditions and see 
if the DTC will reset. 

Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. 


Checks the condition of the battery pack at the time 
the DTC set. 


. DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
info tunc 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
8. Checks for the correct resistance in the cable end 


If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
S0 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


sense lead. 


DTC 118 Battery 15 Circuit Very Low Voltage 


[step [| Action] value(s) | Ye  [ ш | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Charge the vehicle to COMPLETE. я 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 
value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


Goto Step 5 


1. Connect a scan tool. 

2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 


ees | Go to Step 6 Go to Step 7 
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DTC 118 Battery 15 Circuit Very Low Voltage (continued) 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires the high 
voltage system to be disabled and exposed. Refer to the 
Battery Pack Removal procedure for safety 
information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


T Go to Step 17 ЕЕ 
displayed Battery Pack Control Module voltage within 


the specified value? - Go to Step9 | Goto Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Goto Step 11 | Goto Step 13 


Goto Step 14 | Goto Step 13 


Inform the customer that this is a normal condition 0% USOC 

when the vehicle is discharged below the specified 15% True 

Is the action complete? SOC Go to Step 19 
Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 


1. Disconnect the sense cable from the battery 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
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DTC 118 Battery 15 Circuit Very Low Voltage (continued) 
[Step | Action Vaud | Yes J mo | 
B Repair the wire between the sense lead connector 
14 and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
18 during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 119 Battery 15 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of 26 e Battery Pack Control Module will illuminate the 
individual battery modules wired in series. Each of these SERVICE NOW light. 
modules has a sense lead which enables the Battery e Performance will be reduced. 
Pack Control Module to read the voltage of each battery e ^ Charging will be disabled. If the condition continues 
module. The Battery Pack Control Module measures the the high voltage relays will be commanded open. 
voltage by allowing a capacitor to be charged and then e Regeneration is disabled until the Battery Pack 
the voltage across the capacitor is measured. The Control Module goes through a power down. 
battery module positive voltage reference is from the e DTC will be stored in failure records buffer. 
modules sense lead, the negative reference is taken 
from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e If the fault conditions for the ОТС are no longer 
3 5 present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts * The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module e ОТС can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 


e M Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. j >) 


Diagnostic Aids 
Check for the following conditions: 


* This DTC is typically caused by an imbalance in the 
battery pack. Let the battery pack charge to 
completion. Drive the vehicle and verify the DTC 
does not reset. 

* Insure that the system regeneration is functioning 
properly. 
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Test Description 

Number(s) below refer to the step number(s) on the 
Diagnostic Table. 

2. Checks the vehicle under charge conditions. 

3. Other DTC(s) should be reviewed first. 


4. Checks the voltage being sent to the Battery Pack 
Control Module. 


5. Checks actual module voltage. 


~ Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 119 Battery 15 Over Voltage 


[эши [Yes] No] 


Was the On-Board Diagnostic System Check Goto OBD 
Go to Step 


performed? System Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Go to 
Does the DTC reset? Goto Step3 | Diagnostic Aids 
Are any other BPCM or DMCM [Ati eRe Ae MCM RTEA T | set? Go to other 

DTC(s) first Go to Step 4 


0.5 volts 
Goto Step5 | Goto Step 10 
displayed Battery Pack Control Module voltage within 


the specified value? ЕЗИНИН 

[ror MA eee ted 

signs of heating or econ, 

Is the connection OK? Goto A 8 Goto КЕ 7 

Replace cable with sense lead. Refer to Battery nes 
ERE 


ee | Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3, Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


Cable Interconnect removal and installation. 
Is the action complete? 
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DTC 119 Battery 15 Over Voltage (continued) — 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Refer to Battery module 
replacement procedure. 

Is the action complete? 


Replace the Battery Pack Control! Module. Refer to 
Battery Pack Control Module removal and installation. 


Is the action complete? Goto Step 11 HS 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 

11 Codes. Go to OBD 
Is the action complete? Systems check 
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DTC 121 Battery 16 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

e DTC{s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
;. diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 


Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. 
7. Checks for continuity on the sense wire to the 


2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 121 Battery 16 Circuit No Voltage 


ан Vau | = | Wo | 


Caution: To reduce the risk of severe shocks 
System. The 12-volt system will still be active 
0.5 volts 
the specified value? Go to Step 8 Go to Step 4 
2. Measure the resistance of the sense lead on the 


1 Was the On-Board Diagnostic System Check Goto OBD 

performed? Go to Step 2 System Check 
and burns, the High Voltage System should be 
disabled any time service work is being 

Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Go to Step 5 Go to Step 6 
1. Disconnect the sense cable from the battery 

30.9K ohms 
Is the resistance approximately equal to the specified 
value? Go to Step 7 Go to Step 6 


[ Step | 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. ў 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
performed on or around the High Voltage 
displayed Battery Pack Control Module voltage within 
module. 
n Replace cable with sense lead. Refer to Battery БЕ КОӨ ERE 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 


after the High Voltage System has been 
disabled. 

cable. (Measure from the cable terminal to the 
sense lead connector.) 


b. 
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DTC 121, Battery 16 Circuit No Voltage (continued) 


[sep [ion mee [ves T 399 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 
Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 123 Battery 16 Performance 
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Circuit Description Conditions for Clearing the DTC 
The battery pack assembly consists of 26 individual e If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 
module. The Battery Pack Control Module measures the e  DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the Diagnostic Aids 
modules sense lead, the negative reference is taken Check for the following conditions: 
from the next modules sense lead. 

A * In order for each battery module to maintain a 

Conditions for Setting the DTC potential for maximum capacity it is important to 
e Battery pack is above 15% true SOC. allow the battery pack to complete the equalization 


Process during charging. 

e А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

100 occurrences of a voltage difference of .6 volts ы fon of range DTC(s) are set and the out of range 

ry modules are being replace, any modules 
from the average battery module voltage. causing performance DTC(s) should also be 

Action Taken When the DTC Sets replaced. 


e " t * High resistance at a battery module lead or battery ^ 
e DTC will be stored in the battery condition records. terminal will also cause a performance DTC to set. 


e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 


e 


С 
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e If battery module voltage is continuously low this is Test Description 
most likely a. sensa ippa Pope. Number(s) below refer to the step number(s) on the 
• Ап open sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

• К тау be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 123 Battery 16 Performance 


ee E 
Was the On-Board Diagnostic System Check 
performed? 

Is battery pack service being performed for any other 

DTC(s)? 

Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. 

Is the action complete? 


[ves] No 
Goto OBD 
Go to Step 2 System Check 


Go to Step 3 Go to Step 4 


e Go to Step 4 d 


Goto OBD 
systems check 
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DTC 124 Battery 16 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

~ Current usage is greater than 20 amps. 

• Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


Sis ярка 


[Battery Раск 
[Control Module| 
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Conditions for Clearing the DTC 


e = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e |f performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


Battery Pack Internal Diagnostic 345 


e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 

e Ап open sense lead will cause more then one PE pew jeter to he Step numbers) of Ше 
battery to read 0 - 0.2 volts. al 

e it may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 124 Battery 16 Out Of Range 


Was the On-Board Diagnostic System Check 
performed? 


1 pu to OBD 
Go to Step 2 System Check 
15 battery pack service being performed for any other 
DTC(s)? 


Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? | - [ee of a7] 
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DTC 125 Battery 16 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below a 

battery modules wired in series. Each of these modules value determined by battery current for 

has a sense lead which enables the Battery Pack 45 seconds: 

Control Module to read the voltage of each battery " ү; 

module. The Battery Раск Control Module measures the 

voltage by allowing a capacitor to be charged and then го | 1175 | 220 | 

the voltage across the capacitor is measured. The | -20 | nao | -240 | 

modus sense ead, пе negative reference staken 1—20 110501 20 1 oa 

, 0 9.44 

1030 
[ 20 | 31015 | s0 | 9.03 | 
[ло | 1000 | 0 | 887 _| 
[ыб | эю | ss | 873 | 


[ -200 | 970 | 


MA 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 


. Battery pack Control Module will illuminate the BATT battery module. 
р. Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery module 
9 
• ВАТТ LIFE will not clear until the vehicle has been pr ЫП сыы yall oec de eee 
charged for 30 minutes and the true SOC is greater DTC(S) 
nue d APRON AK Control Module power e Drive the vehicle under the same conditions and see 
pa. if the DTC will reset. 


If the fault conditions for the DTC are no longer 
а present the DTC will switch from current to Neto e Refer to /ntermittents Symptom table in order to 


• The DTC will clear from history after 100 power diagnose intermittent problems.. Я 
cycles. Reviewing the Fail Records vehicle mileage since the 


DTC(s) can be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
* (5) y using the condition that caused the DTC to be set occurs. This 


Info function. т E i 
may assist in diagnosing the condition. 
ii tic Alı 
oe is n F Test Description 
1 ing conditions: 
Bex Jor ine following condition Number(s) below refer to the step number(s) on the 
e If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and the DTC set. 
the low voltage battery modules that have set Low 4. Checksifthe DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
e This DTC can set if vehicle is driven below 0% user . Checks actual module voltage. 


SOC (15% true SOC), especially under high loads. 


This does not indicate a failure. Checks for the correct resistance in the cable end 


sense lead. 


DTC 125 Battery 16 Circuit Low Voltage 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC . 
3. Recharge the vehicle to COMPLETE. 1596 True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 

conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 

Did the last four charge event history records show 

the vehicle has been charged to complete? Go to Step 6 Go to Step 7 

Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 
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DTC 125 Battery 16 Circuit Low Voltage (continued) 


[ шө) | Yes | No | 
RN Go to Step 17 Гэ 
displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within ia 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
11 cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% TI 
value. ae 
Is the action complete? S Go to Step 19 


Replace cable with sense lead. Refer to Battery 
13 Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
«| Repair the wire between the sense lead connector eS me t. | 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


) 
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Replace the battery module. Also replace any Out of 


DTC 125 Battery 16 Circuit Low Voltage (continued) 
Range, Performance, and Refer to Battery module 
replacement procedure. 


[ ш | Yes | м — | 
Is the action complete? EX Go to Step 17 E 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Battery module removal procedure. 


Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 126 Battery 16 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual * The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


[ 5 | næ | -20 | 8830 | 
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Action Taken When the DTC Sets * This DTC can set if vehicle is driven below 0% user 

e Battery Pack Control Module will illuminate the BATT Sae EA rne Eran under Nah, onde. 
LIFE light. ч aeos j 

e Battery Pack Control Module will iluminate the * Aa dete era еу ыы 
SERVICE NOW light. battery module. P 

* Performance will be reduced. pe. же • Drive the vehicle under the same conditions and see 
Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
fee en КЕ 160 eonna or the vehicle is e Refer to /ntermittents Symptom table in order to 
р! ng a diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

~ ВАТТ LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
e The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
pe fancies 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 


e If one or more battery modules have a significantly E. eek ped the córrectiréstétanoe [ri the cable ent 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 126 ee 16 Circuit Very Low Voltage 


[_Valuets) | ve | — Ne —] 

С" [mmywemesemenmr |  — [acer nes 
performed? Goto Step2 | System Check 

| * |Wawewcesmentecagen | — | assess | cotosune | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 096 USOC 
8. Recharge the vehicle to COMPLETE. 1596 True 
Was the state of charge at or below the specified soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
Go to Step 6 Go to Step 7 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
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DTC 126 Battery 16 Circuit Very Low Voltage (continued) 


Г vae) | ves [ юе | 
үе Go to Step 8 me 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool à 3 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | GotoStep 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
12 when the vehicle is discharged below the specified 15% True 
Is the action complete? Soc Goto Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Goto Step 17 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 


С) 
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DTC 126 Battery 16 Circuit Very Low Voltage (continued) 
[Step] — Acn — f vae | ve | wo O 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
18 during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 127 Battery 16 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead.  - 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


AI MÀ Ii 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


• This DTC is typically caused by an imbalance in the 


battery pack. Let the battery pack charge to 2. 
completion. Drive the vehicle and verify the DTC 3. 
does not reset. Hn 


e Insure that the system regeneration is functioning 
properly. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


Checks the vehicle under charge conditions. 
Other DTC(s) should be reviewed first. 


Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


DTC 127 Battery 16 Over Voltage 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? 


Are any other BPCM or DMCM DTC(s) set? 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way 41 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? 


| ш) | — Yes | — No — | 
Goto OBD 

Go to Step 2 System Check 

Eu Go to Step 3 NM 


Go to other 
DTC(s) first Go to Step 4 


0.5 volts 
Goto Step5 | Goto Step 10 


E Goto Step 6 Go to Step 9 


Go to Step 8 Go to Step 7 
m sana 
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DTC 127 Battery 16 Over Voltage (continued) 
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replacement procedure. 
Is the action complete? Go to Step 11 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 11 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 

Is the action complete? systems check 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 

Is the action complete? 
Replace the battery module. Refer to Battery module 
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DTC 129 Battery 17 Circuit No Voltage 


Circuit Description 
The battery pack assembly consists of 26 individual 


battery modules wired in series. Each of these modules 


has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 


module. The Battery Pack Control Module measures the 


voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The _ 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
» Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


• DTC will be stored in failure records buffer. 
e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 


request the Drive Motor Contro! Module to illuminate 


the SERVICE SOON light. 
Conditions for Clearing the DTC 


~ = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 
Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

lf the DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 
Refer to Intermittents Symptom table in order to 

;, diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. ^ 
7. Checks for continuity on the sense wire to the 


2. Checks for an open in the sense line between the 
two modules and the Battery Pack Control Module. 


3. Checks that the fault is current. 
DTC 129 Battery 17 Circuit No Voltage 


| Values) [Yes | м | 


Battery Pack Control Module. 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
System. The 12-volt system will still be active 
0.5 volts 
Measure the voltage directly àt the module. ] 
the specified value? Go to Step 8 Go to Step 4 
Inspect the cable connection to the battery module for 
4 signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 
2. Measure the resistance of the sense lead on the 
Is the resistance approximately equal to the specified 


| — C. Aem аг 
Ей Was the On-Board Diagnostic System Check бс "кде А 
performed? Goto Step2 | System Check 
disabled any time service work is being 
Does the voltage on the DMM match the scan tool 
1. Disconnect the sense cable from the battery 
value? -- | _ 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
Performed on or around the High Voltage 
displayed Battery Pack Control Module voltage within 
module. 
ПШ Replace cable with sense lead. Refer to Battery — Кеа 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 


after the High Voltage System has been 
cable. (Measure from the cable terminal to the 


disabled. 
sense lead connector.) 


` 
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DTC 129 Battery 17 Circuit No Voltage (continued) 


Vawe) | Yes [ке 


[Sep | — — — — кигу  — | 
Ө Repair the wire between the sense lead connector 
á 7 and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
procedure. 
Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and жашы — | 
Is the action complete? Go to Step 10 


DTC(s). Refer to Battery module replacement 
сеат DTC’s. Refer To Clearing Diagnostic Trouble 

Go to OBD 
Men the Lain complete? Systems check 
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DTC 131 Battery 17 Performance 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 

_ the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


~ Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
• DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
most likely a'sense lead problem. Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table 


battery to read 0 - 0.2 volts. 

e It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 131 Battery 17 Performance 


олш ëO Valete) 
Was the On-Board Diagnostic System Check 
performed? 


| vs [No 
Goto OBD 
Go to Step 2 system Check 
Go to Step 3 Go to Step 4 


Is battery pack service being performed for any other 
DTC(s)? 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 132 Battery 17 Out Of Range 


НИ 


©. ma 
тол len. 
wer 


FT. 3 
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Circuit Description Conditions for Clearing the DTC 
The battery pack assembly consists of 26 individual • If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 
module. The Battery Pack Control Module measures the e DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 
the voltage across the capacitor is measured. The Д 
battery module positive voltage reference is from the Diagnostic Aids 
modules sense lead, the negative reference is taken Check for the following conditions: 
from the next modules sense lead. 
e In order for each battery module to maintain a 

Conditions for Setting the DTC potential for maximum capacity it is important to 

allow the battery pack to complete the equalization 


Battery pack is above 15% true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 


process during charging. 
A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
iodules or high resistance in the connections. 
e The Battery Pack Control Module detects m 
100 occurrences of a voltage difference of 1 volt * crinis eii ODE a Й 
fron the average battery module vohaga. performance DTC(s) should also be replaced. 
Action Taken When the DTC Sets e High resistance at a battery module lead or battery 


• DTC will be stored in the battery condition records. terminal will also cause a performance DTC to set. ^) 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e An open sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

e It тау be necessary to drive the vehicle to duplicate 2. Checks to see if other battery Pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 132 Battery 17 Out Of Range 
[Action —  — 3 [ veut | ve | Ne | 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other pm Ee 

Goto Step 3 Go to Step 4 


0785) fa 
ESPERE 


condition records. Refer to Battery Pack Control 
Module removal and installation. 
Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 
Goto OBD 
systems check 
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DTC 133 Battery 17 Circuit Low Voltage 


ви 
hi 


їл ашт Bene Bang 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


en eee 


Conditions for Setting the DTC 


e Тһе battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 


[ o [f n | 200 | 960 | 
[20 | no | 240 | $8 
[о j 109b | -250 | $45 ] 
[æ | mos | ою 344 ] 
[э | 1045 | зю [ 85: | 
[ a20 | 1015 [з | $95 ] 
[4 | 1000 | 35 | 887 | 
[ос [э [зо | 873 | 
[сю [эз | аю | 859 | 
[me ПБГ Т, a — 3] 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


+ BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 

e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* TheDTC will clear from history after 100 power 
cycles. 

• DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e {опе or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

* This DTC can set if vehicle is driven below 096 user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


D 
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* This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

• Ifthe DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 

Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checksif the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


DTC 133 Battery 17 Circuit Low Voltage 


performed? 


EN Was the On-Board Diagnostic System Check 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 
Was the state of charge at or below the specified 


4 Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


[мш | Ye J mo _| 
Goto OBD 
Go to Step 2 System Check 
Go to Step 8 


Go to Step 4 Go to Step 5 


096 USOC 
1596 True 
Soc 


Е Go to Step 6 Go to Step 7 
ЕЗ Go to Step 8 cx 
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DTC 133 Battery 17 Circuit Low Voltage (continued) 


[sep | — — — дш — —  — — [| veu [Yes | o | 

Return the vehicle to the customer with instructions to 

7 discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Goto Step 17 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 | Goto Step 13 

module. 
2. Measure the resistance of the sense lead on the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? Soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. ё 
4. Disconnect ће Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 
1. Disconnect the sense cable from the battery 
cable. (Measure from the cable terminal to the 30.9K ohms 
Go to Step 14 | Goto Step 13 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. a ж. | 
Is the action complete? Go to Step 17 
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DTC 133 Battery 17 Circuit Low Voltage (continued) 


[Sep] Action, — ВИСИ ve [| ю | 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 134 Battery 17 Circuit Very Low Voltage 


VECES E 


s = zw 
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Circuit Description Conditions for Setting the DTC 


The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 

module. The Battery Pack Control Module measures the Voltage 
voltage by allowing a capacitor to be charged and then [ 0 ][ n4 | 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 
Vin E d SOC (1596 true SOC), especially under high loads. 
* LEE Mos Control Module will illuminate the BATT Thisdoes notindicate a falle. — ' 
> TEE e This DTC can set if there is high resistance on the 
* Бас Sariro Module wil Waminate the sense lead (greater than 30.9K ohms) or a bad 
gn. battery module. 


. Performance will be reduced. OAE Y. e Drive the vehicle under the same conditions and see 
e Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
кеш TRUE ерк or the vehicle is e Refer to /ntermittents Symptom table in order to 
р pi 4 diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 
e Ifthe fault conditions for the ОТС аге no longer diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be'set occurs. This 
and the vehicle will return to normal operation. may assist In diagnosing the condition. 
• BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Wife function: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
• Ifone or more battery modules have a significantly & shape Tet the correct resistance in the cable end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 134 Battery 17 Circuit Very Low Voltage 


[sep | — ^ $5 31 1 лш — — — $$ [ Маше(ә) | їз | — No | 
Was the On-Board Diagnostic System Check 
performed? Go to Step 2 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 


System Check 
1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 1596 True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Go to Step 4 Go to Step 5 
ЕШЕ 777 E | corostep 12 | cor sens | 
conditions and temperature? GotoStep 12 | Goto Step6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Goto Step 6 Go to Step 7 


Did the last four charge event history records show 
the vehicle has been charged to complete? 
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DTC 134 Battery 17 Circuit Very Low um (опите) 


Perform а battery pack discharge test but do МОТ 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 

Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 

0.5 volts 
Go to Step 9 Go to Step 16 

displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


to Battery pack removal and installation. 
3: Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


the high voltage system to be disabled and 

exposed. Refer to the Battery Pack Removal 

procedure for safety information. 

1. Using a scan tool review and note the battery 
module. 

2. Measure the resistance of the sense lead on the 

cable. (Measure from the cable terminal to the 

sense lead connector.) 


voltages. 

2. Remove the battery pack from the vehicle. Refer 
Is the resistance approximately equal to the specified 
value? 


Caution: Removal of the battery pack requires 
1. Disconnect the sense cable from the battery 
30.9K ohms 
Goto Step 14 | Goto Step 13 


Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 
12 value. 15% True 
Is the action complete? 306. Go to Step 19 


Replace cable with sense lead. Refer to Battery 
13 Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 134 Battery 17 Circuit Very Low Voltage (continued) 


[Sep] an ëO маша) 
Go to Step 17 


Repair the wire between the sense lead connector EX T 
fe Go to Step 17 5 


replacement procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 

Is the action complete? 


17 Was a battery pack discharge test performed during 
this DTC chart? 


14 | and the Battery Pack Control Module. 
Is the action complete? 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
Go to Step 17 
Go to Step 18 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 


372 Battery Pack Internal Diagnostics 


DTC 135 Battery 17 Over Voltage 


Battery Pack 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 . 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery е 
module. The Battery Раск Control Module measures the 
voltage by allowing a capacitor to be charged and then æ 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC “ 
During Propulsion: 


« Battery Pack Control Module sees a module 3 volts . 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module ° 
voltage based on temperature.) 


During no Propulsion: 


* Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


зр 


Diagnostic Aids 
Check for the following conditions: 


e This DTC is typically caused by an imbalance in the 
battery pack. Let the battery pack charge to 
completion. Drive the vehicle and verity the DTC 
does not reset. 

e Insure that the system regeneration is functioning 


properly. 


Battery Pack Internal Diagnostic 373 


Test Description 
Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
. Checks the vehicle under charge conditions. 
3. Other DTC(s) should be reviewed first. 


4. Checks the voltage being sent to the Battery Pack 
Control Module. 


5. Checks actual module voltage. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 135 Battery 17 Over Voltage 
[step [Action | маме) | ve | mw  ] 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? oto Step2 | System Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? Go to Step 3 


Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
the specified value? Go to Step 5 Go to Step 10 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 
Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. ' 
Go to Step 11 


voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


1. Using a scan tool review and note the battery 
Is the action complete? 
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DTC 135 Battery 17 Over Voltage (continued) 


[sep] Action — $$  [ vawt) | Yes [| no | 
Repair the wire between the sense lead connector d) 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. { 


Is the action complete? 


sf 
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DTC 137 Battery 18 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


• Ifthe sense lead is open one of the adjacent 
modules will also read O - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Огуе the vehicle and watch the battery voltages. 

Duplicate driving conditions when DTC set. If the 

battery module voltage is the lowest under 

acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

If the DTC sets at a low SOC check for other module 

DTC(s). If no other DTC(s) are present, duplicate 

the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

, diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ) 


7. Checks for continuity on the sense wire to the 


2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 137 Battery 18 Circuit No Voltage 
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Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
the specified value? Go to Step 3 Go to Step 9 


the high voltage system to be disabled and 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
Performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


Procedure for safety information. 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? ¥ Go to Step 7 Go to Step 6 


1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
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DTC 137 Battery 18 Circuit No Voltage (continued) 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 


Repair the wire between the sense lead connector 
7 and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 

Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 139 Battery 18 Performance 
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Circuit Description Conditions for Clearing the DTC 
The battery pack assembly consists of 26 individual ~ |f the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery Cycles. 
module. The Battery Pack Control Module measures the e DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the Diagnostic Aids 
modules sense lead, the negative reference is taken Check for the following conditions: 


from the next modules sense lead. 

e In order for each battery module to maintain а 
Conditions for Setting the DTC potential for maximum capacity it is important to 
e Battery pack is above 15% true SOC. allow the battery pack to complete the equalization 


Battery Р; | Module DTC(s) 219, 217, 218, process during charging. 
E er pe {бесе eid AE @) s e A battery performance DTC indicates a battery 


module has less capacity than the rest of the battery 


oe isses eh S modules or high resistance in the connections. 

100 occurrences of a voltage difference of .6 volts a са ing уы неш cdi 

from the average battery module voltage. causing performance DTC(s) should also be 
Action Taken When the DTC Sets replaced. 


^ e e High resistance at a battery module lead or battery 
* DTC willbe stored in the battery condition records. terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
most likely e.sense ipag Problem. Number(s) below refer to the step number(s) on the 
e  Anopen sense lead will cause more then one Diagnostic Table. 


battery to read O - 0.2 volts. А FR 
• И тау бе necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 


the fault conditions. being done. 
e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 139 Battery 18 Performance 
ПИ aimn žao з [| — e | 
Goto OBD 
System Ch 


Was the On-Board Diagnostic System Check 
performed? Go to Step 2 еск 
Is battery pack service being performed for any other 

Go to Step 3 Go to Step 4 
removal and installation. 


DTC(s)? 
Is the action complete? E Go to Step 4 E 


Replace all batteries that have stored Performance or 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 

Is the action complete? stems check 


Out of Range DTC(s) in the battery module condition 
records. Refer to Battery Pack Control Module 
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DTC 140 Battery 18 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


* Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


Кексе 
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Conditions for Clearing the DTC 


* Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

~ The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

• A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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• If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e Ап open sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

• К may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 140 Battery 18 Out Of Range 


[Step | Action — —  —  [ vawt) | ves | mno | 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? 'stems check 


382 Battery Pack Internal Diagnostics 


DTC 141 Battery 18 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual * Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 
has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery Voltage 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Cay 


Action Taken When the DTC Sets 


» Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


e ВАТТ LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 

e if the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 
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e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Ifthe DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


6. Checks actual module voltage. 


8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 141 Battery 18 Circuit Low Voltage 


harge the vehicle to COMPLETE. 

las the vehicle able to be charged? 

1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 


value when the DTC reset? 


1. Connect a scan tool. 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 
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DTC 141 Battery 18 Circuit Low Voltage (continued) 


|. Acn O —  — O Vae Т уе [м] 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within : 
the specified value? Goto Step 15 | Goto Step 10 
Inform the customer that this is a normal condition 096 USOC 
1596 True 
Is the action complete? 300 Go to Step 19 
Is the action complete? 


Inspect the cable connection to the battery module for i 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Go to Step 13 
when the vehicle is discharged below the specified E 
Replace cable with sense lead. Refer to Battery 

13 Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. à 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Go to Step 17 


Battery Pack Internal Diagnostic 385 


DTC 141 Battery 18 Circuit Low Voltage (continued) 


[Sm | Action ——  [ Vau [| Ye [о 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
Go to Step 17 
procedure. 
Is the action complete? Go to Step 17 


replacement procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
19 | Codes. Go to OBD 
Is the action complete? s systems check 


Battery Pack Control Module removal and installation 
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DTC 142 Battery 18 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 


has a sense lead which enables the Battery Pack for 30 seconds. 

Control Module to read the voltage of each battery ү; 

module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then [ 0 | n4 | -22 | 890 | 
the voltage across the capacitor is measured. The | - | 1055 | -240 | 882 | 
naer module posve voltage reference is Tom ie | - | 1020 | 020 | -260 | 878 | 
modules sense lead, the negative reference is taken | 0 | 905 | -280 | 874 | 


from the next modules sense lead. 


(3 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 

e M Battery Pack Control Module will illuminate the BATT soo ERU 5000, irr under high toads. 
LIFE light: Zi ain N e This DTC can set if there is high resistance on the 

e Battery Pack Control Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 
SERVICE NOW light. анау тА i 
Perfonriance will ре reduced, "e e Drive the vehicle under the same conditions and see 
Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
less then 1 kph for 180 seconds or the vehicle is e Refer to Intermittents Symptom table in order to 
placed in park for 10 Seconds; diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
• The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Nee Un 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
• опе or more battery modules have a significantly — ea the correctresistanoe;In tbe tables end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 142 eee 18 Circuit Very Low sine cas 


[se | = the On-Board ар I System Check Goto OBD 

performed? Goto Step2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving : 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 142 Battery 18 Circuit Very Low Voltage (continued) 

| мш | Yes | м | 

Go to Step 8 hes 
| Go to Step 17 pt) 

displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Go to Step 9 Goto Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
Is the resistance approximately equal to the specified 


1. Disconnect the sense cable from the battery 
value? Goto Step 14 | Goto Step 13 


module. 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? sog Go to Step 19 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? 

Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? 

Caution: Removal of the battery pack requires 

the high voltage system to be disabled and 

exposed. Refer to the Battery Pack Removal 

procedure for safety information. 

1. Using a scan tool review and note the battery 
voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

- Does the voltage on the DMM match the scan tool 


cable. (Measure from the cable terminal to the 
sense lead connector.) 


2. Measure the resistance of the sense lead on the 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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[ste | __ Action — [мшш | Yes | Ne | 
(^) Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
replacement procedure. 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


DTC 142 Battery 18 Circuit Very Low Voltage (continued) 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

Is the action complete? Go to Step 17 

Replace the Battery Pack Control Module. Refer to 

16 Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 

Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 143 Battery 18 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 

During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


[Battery Pack 
(Control Module} 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic тере, 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. MES Su 4. Checks the voltage being sent to the Battery Pack 
e Insure that the system regeneration is functioning Control Module 


properly. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 143 Battery 18 Over Voltage 


B EN Values) | — ves | м — | 
Wasthe On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Install the charge paddle in the charge receptacle E ы) 
begin to charge the vehicle. Go to 
Does the DTC reset? Go to Step 3 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 
displayed Battery Pack Contro! Module voltage within 


Caution: Removal of the battery pack requires 
the specified value? Go to Step 5 Go to Step 10 


the high voltage system to be disabled and 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Contro! Module voltage within B 
the specified value? Goto Step 6 Go to Step 9 


5. Checks actual module voltage. 


1. Using a scan tool review and note the battery 
voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 


exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 
Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. t 

Is the action complete? p 
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DTC 143 Battery 18 Over Voltage (continued) 


[Se | —  — Acn — ë ë veg | Ye [| Мо ] 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 145 Battery 19 Circuit No Voltage 


E 
a 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


* DTC will be stored in failure records buffer. 

* After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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* The DTC will clear from history after 100 power 
cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e һе sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

* If only опе battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

* Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 

,. diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 
Number(s) below refer to the step number(s) on the 6. ered y the correct resistance in the cable end 
sense lead. 


Diagnostic Table. 


2. Checks for an open in the sense line between the 
two modules and the Battery Pack Control Module. 


3. Checks that the fault is current. 
DTC 145 Battery 19 Circuit No Voltage 


[Step | Action [| Vawe | уз | no | 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
displayed Battery Pack Control Module voltage within 


Caution: To reduce the risk of severe shocks 
0.5 volts 
the specified value? Go to Step 8 Go to Step 4 


and burns, the High Voltage System should be 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


disabled any time service work is being 
1. Disconnect the sense cable from the battery 
Go to Step 7 Go to Step 6 


7. Checks for continuity on the sense wire to the 
Battery Pack Control Module. 


performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 

Is the resistance approximately equal to the specified 
value? 
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DTC 145 Battery 19 Circuit No Voltage (continued) 


E Go to Step 10 M 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 

Is the action complete? 

Repair the wire between the sense lead connector 

7 and the Battery Pack Control Module. 

Is the action complete? 

Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 

Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Go to Step 10 
Go to OBD 
systems check 
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DTC 147 Battery 19 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 

potential for maximum capacity it is important to 

allow the battery pack to complete the equalization 

process during charging. 

A battery performance DTC indicates a battery 

module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If out of range DTC(s) are set and the out of range 

battery modules are being replace, any modules 

causing performance DTC(s) should also be 

replaced. 

High resistance at a battery module lead or battery 2 
terminal will also cause a performance DTC to set. 2) 
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e If battery module voltage is continuously low this is Test Description 


most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e Ап open sense lead will cause more then one Diagnostic Table. 
battery to read 0 - 0.2 volts. ч 
• It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 147 Battery 19 Performance 
[Sep | — =т= ано | з [ o 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
4 Codes. i Go to OBD 
Is the action complete? systems check 
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DTC 148 Battery 19 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Contro! Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

* The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


x 


[I 
li 


K 
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Conditions for Clearing the DTC 
• Ifthe fault conditions for the DTC are no longer 
Present the DTC will switch from current to history. 
* The DTC will clear from history after 100 power 


Cycles. 

* DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


• In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

* A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 


most likely; a sense lead problem: Number(s) below refer to the step number(s) on the 
e Ап open sense lead will cause more then one Diagnostic Table. 
battery to read 0 - 0.2 volts. Ч 
• К тау be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 148 Battery 19 Out Of Range 


[sep | Action — — — — — [ vaut) | ve | м | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module. 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 149 Battery 19 Circuit Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


" 


Conditions for Setting the DTC 
e The battery(s) voltage has dropped below a 
value determined by battery current for 
45 seconds: 


[ o - n | 2% | $959 | 
[ж [плю | ш | $5 | 
o | oo | 20 | 348 | 


[ s [10 | 280 | $44 | 
[э f oas | эю [ эзт ] 
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Action Taken When the DTC Sets 


• Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


e ВАТТ LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 

= Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 


This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

If the DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(S). 

Drive the vehicle under the same conditions and see 
if the DTC will reset. 

Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. 1 1 : ) 
e DTC(s) can be clear using the scan tool Ck diagnostic test last failed may help determine how often 

Info есй! агару пепо 5 ear the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 
Diagnostic Aids Se, 
Check for the followi diti baer’ 
г wing conditions: 
cate Ng Number(s) below refer to the step number(s) on the 

e {опе or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 


3. Checks the condition of the battery pack at the time 


the DTC set. 


the low voltage battery modules that have set Low 4. Checks if the DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
~ This DTC can set if vehicle is driven below 0% user 6. Checks actual module volta 
Я B . ge. 
SOC (15 k À 
(15% true SOC), especially under high loads. — & Checks for the correct resistance in the cable end 


This does not indicate a failure. 


sense lead. 


DTC 149 or 19 Circuit Low Voltage 


ECTHEERENTEITERMTU JA 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


Was the state of charge at or below the specified 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 TERN Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Goto Step 6 


reram 


Go to Step 4 Go to Step 5 


0% USOC 
15% True 


Т5) Go to Step 6 Go to Step 7 
Go to Step 8 Же 
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DTC 149 Battery 19 Circuit Low Voltage (continued) 


Potion 5 — [ vauwt | Yes | Ne | 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. - 
Is the action complete? Go to Step 17 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
1. Using a scan tool review and note the battery 
voltages. 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within Р 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
Signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? БОС Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? 
and the Battery Pack Control Module. 
Is the action complete? 


4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


j 


procedure for safety information. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack cover removal and installation. 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector 


СУ 


@ 


O 
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Is the action complete? 


DTC 149 Battery 19 Circuit Low Voltage (continued) 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 


Value(s) 
Go to Step 17 
procedure. 


Replace the battery module. Also replace any Out of EM 
Is the action complete? Go to Step 17 mH 


Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 


replacement procedure. 
Replace any battery modules that set a DTC(s) 
Go to Step 19 


during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Goto OBD 
Systems check 


Range, Performance, and Refer to Battery module ME 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


A 
з 
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DTC 150 Battery 19 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual * The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Contro! Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Battery Pack Internal Diagnostic 405 


Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE light. 

« Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

• Performance will be reduced. 

e Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

• BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
5096 or a Battery Pack Control Module power down 
has been completed. 

e The DTC will clear from history after 100 power 


cycles. 

e ОТС canbe cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


• If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


• This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 

e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description ` 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


6. Checks actual module voltage. 


8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 150 eee M 19 Circuit Very Low Voltage 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


1. Connect a scan tool. 


the vehicle has been charg 


[see | the — — Diagnostic System Check Goto OBD 

performed? Goto Step2 | System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


Was the state of charge at or below the specified 
value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


[ушбу | Yes] No 


096 USOC 
1596 True 
Soc 


Go to Step 4 Go to Step 5 


ES Goto Step 6 Go to Step 7 
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DTC 150 Battery 19 Circuit Very Low Voltage (continued) 


[ Values) | Ye [No 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 

1. Using a scan tool review and note the battery 
voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in J 42568 pin-out 
box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? GotoStep 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? GotoStep 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified = 
Value. 15% True 
Is the action complete? SOG Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


) 


() 
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DTC 150 Battery 19 Circuit Very Low Voltage (continued) 


Hur ere E 

Repair the wire between the sense lead connector 
14 and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
19 Codes. Goto OBD 
Is the action complete? systems check 
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DTC 151 Battery 19 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of * Battery Pack Control Module will illuminate the 
26 individual battery modules wired in series. Each of SERVICE NOW light. 
these modules has a sense lead which enables the e Performance will be reduced. 
Battery Pack Control Module to read the voltage of each œ Charging will be disabled. If the condition continues 
battery module. The Battery Pack Control Module the high voltage relays will be commanded open. 
measures the voltage by allowing a capacitor to be e Regeneration is disabled until the Battery Pack 
charged and then the voltage across the capacitor is Control Module goes through a power down. 
measured. The battery module positive voltage — • DTC will be stored in failure records buffer. 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e If the fault conditions for the DTC are no longer 
À К present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
• Battery Pack Control Module sees a module 3 volts * The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module e DTC canbe cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 


* Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. У у 


Diagnostic Aids 
Check for the following conditions: 


Battery Pack Internal Diagnostic 409 


Test Description 
Number(s) below refer to the step number(s) on the 


* This DTC is typically caused by an imbalance in the Diagnostic Table; 


battery pack. Let the battery pack charge to 2. Checksthe vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. 4 
* Insure that the system regeneration is functioning ө Гене Меер being sent to the Battery Pack 
'operly. x 
Берет. 5. Checks actual module voltage. 


+ Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 151 Battery 19 Over Voltage 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. Go to 
Does the DTC reset? Goto Step 3 | Diagnostic Aids 
Are any other BPCM or DMCM DTC(s) set? Go to other 

DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


0.5 volts 
Go to Step 5 Go to Step 10 
displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 


410 Battery Pack Internal Diagnostics 


DTC 151 Battery 19 Over Voltage (continued) 


Г values) | ves | 
Replace cable with sense lead. Refer to Battery 
T Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
11 Codes. Goto OBD 
Is the action complete? Systems check 


C 
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DTC 153 Battery 20 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 

After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


le 
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• The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


e if the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

* If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

* Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

^; diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


412 Battery Pack Internal Diagnostics 


Test Description 5. Verifies module voltage. 


Number(s) below refer to the step number(s) on the Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. ^ 


2. Checks for an open in the sense line between the 5 ide i ded Qr T senge wired te 
two modules and the Battery Pack Control Module. T 


3. Checks that the fault is current. 
DTC 153 Battery 20 Circuit No Voltage 


[Sep | Action — — — —  [ vau) | ves | мо] 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
0.5 volts 
Go to Step 3 Go to Step 9 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


procedure for safety information. 
1. Disconnect the sense cable from the battery 
Go to Step 7 Go to Step 6 


о 


to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
value? 


Battery Pack Internal Diagnostic 413 


DTC 153 Battery 20 Circuit No Voltage (continued) 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


Is the action complete? 


Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 


Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
10 Codes. 


Is the action complete? 


Go to Step 10 ER 


hart Go to Step 10 Pee 


Go to Step 10 
Go to OBD 
systems check 
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DTC 155 Battery 20 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Contro! Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 
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Action Taken When the DTC Sets 
* DTC will be stored in the battery condition records. 
Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Іп order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

• А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


Battery Pack Internal Diagnostic 415 


e If out of range DTC(s) are set and the out of range e Refer to /ntermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 

* High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the. condition. 

e |f battery module voltage is continuously low this is 2 
most likely a sense lead problem. Test Description 

• Ап open sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 


e It may be necessary to drive the vehicle to duplicate 
the fault conditions. 


2. Checks to see if other battery pack service is 
being done. 


DTC 155 a 20 Performance 


EI — M On-Board Diagnostic System Check Goto OBD 

performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Goto Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 156 Battery 20 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

* Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


i * sh 
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Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e in order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e lf performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


Battery Pack Internal Diagnostic 417 


e If battery module voltage is continuously low this is Test Description 
most likely sisored lead problem: Number(s) below refer to the step number(s) on the 
e Ап ореп sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

e It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 156 Battery 20 Out Of Range 
[Action [ veu | ves — | 


Was the On-Board Diagnostic System Check 
performed? 

Is battery pack service being performed for any other 
DTC(s)? 


Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 
condition records. Refer to Battery Pack Control 
Module removal and installation. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 


Goto OBD 
System Check 


418 Battery Pack Internal Diagnostics 


DTC 157 Battery 20 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 


The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below a 


battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


value determined by battery current for 
45 seconds: 


Battery Pack Internal Diagnostic 419 


Action Taken When the DTC Sets * This DTC can set if there is high resistance on the 
e Battery Pack Control Module will illuminate the BATT жш ad than 30.9K ohms) or.a bad 
РЕ атр; * Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 1596, but the DTC is not current, the battery module 
F 4 i should be replaced. Also replace any battery 
* BATT LIFE will not clear until the vehicle has been и 
charged for 30 minutes and the true SOC is greater ae ihat have Set marginal or out af range. 
anes OF ORO ER Control Module power: * Оте the vehicle under the same conditions and see 
ре: if the DTC will reset. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
~ The DTC will clear from history after 100 power 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. k n" ^ 

DTC(s n be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
* Info He) ‘can y Leng 1 the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 
Diagnostic Aids 
53 vi Ea) a Test Description 
еск for the following conditions: 
RE Number(s) below refer to the step number(s) on the 

• If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will 


precharge, then open the high voltage relays after 8. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and the DTC set. 

the low voltage battery modules that have set Low 4. Checks if the DTC is current. 

voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 


* This DTC can set if vehicle is driven below 096 user 6. Checks actual module voltage. 


С (15 OC), jall i У 3 
S dirus ria GOON brane ky under figi loads Checks for the correct resistance in the cable end 
1 sense lead. 


DTC 157 Battery 20 Circuit Low Voltage 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
value when the DTC reset? Go to Step 4 Go to Step 5 
Was the vehicle range typical considering the driving 
conditions and temperature? GotoStep12 | GotoStep6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Goto Step 6 Go to Step 7 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 
Was the state of charge at or below the specified 
Perform a battery pack discharge test but do NOT 
Go to Step 8 


420 Battery Pack Internal Diagnostics 


э 


[sep | Action —  [ vae) [| ve | we  ] 
Return the vehicle to the customer with instructions to 
consecutive times, 
Is the action complete? Go to Step 17 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
module. 
2. Measure the resistance of the sense lead on the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 
15% True 
Is the action complete? Soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


DTC 157 Battery 20 Circuit Low Voltage (continued) 
discharge and charge the vehicle to COMPLETE four 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 
1. Disconnect the sense cable from the battery 
cable. (Measure from the cable terminal to the 30.9K ohms 
value? Goto Step 14 | Goto Step 13 
value. 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


Battery Pack Internal Diagnostic 421 


Replace the battery module. Also replace any Out of 


DTC 157 Battery 20 Circuit Low Voltage (continued) 
Range, Performance, and Refer to Battery module 
replacement procedure. 


| Values) | уез | No | 
Is the action complete? EN Go to Step 17 DE 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


т нана CN P RN 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 158 Battery 20 Circuit Very Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Sar ams алы 
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Conditions for Setting the DTC 
e Тһе battery(s) voltage has dropped below the 
voltage vs. current table and the condition is present 
for 30 seconds. 
[ o | næ | 220 | 899 | 
| -20 | 1055 | -240 | 882 | 
Гю | 1020 | 20 | 878 _| 
[6 | 995 | -280 | 874 | 


Battery Pack Internal Diagnostic 423 


Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the BATT 
LIFE light. 

Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down 
has been completed. 

The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


Check for the following conditions: 


1. Drive the vehicle until the DTC resets. 

2. Note the conditions when the DTC reset. 

3. Recharge the vehicle to COMPLETE. 
value when the DTC reset? 


If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


e This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 

e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

* Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


6. Checks actual module voltage. 
8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 158 Battery 20 Circuit Very Low Voltage 


[stee | — — Action’ = мш [| уез J| no |] 


ER performed? ES 


Was the On-Board Diagnostic System Check 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? 


Was the state of charge at or below the specified 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step6 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


Goto OBD 
GotoStep2 | System Check 


ET Go to Step 3 Go to Step 8 


0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


ES Goto Step 6 Go to Step 7 
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DTC 158 Battery 20 Circuit Very Low Voltage (continued) 


[ Values) | Ye [о 


Ed Go to Step 8 
Г =, Go to Step 17 lm 
displayed Battery Pack Control Module voltage within 


the specified value? - GotoStep9 | GotoStep 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? GotoStep 11 | GotoStep 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the Ы 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 


Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? soc Go to Step 19 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


" 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 158 Battery 20 Circuit Very Low Voltage (continued) 


[sep | Action’ — ^  — [ vew | Yes | w | 
C Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 

Go to Step 17 

procedure. 
Is the action complete? Go to Step 17 


replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 


Battery Pack Control Module removal and installation 


426 Battery Pack Internal Diagnostics 


DTC 159 Battery 20 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of 26 e Battery Pack Control Module will illuminate the 
individual battery modules wired in series. Each of these SERVICE NOW light. 


modules has a sense lead which enables the Battery Performance will be reduced. 
Pack Control Module to read the voltage of each battery e ^ Charging will be disabled. If the condition continues 


module. The Battery Pack Control Module measures the the high voltage relays will be commanded open. 
voltage by allowing a capacitor to be charged and then e Regeneration is disabled until the Battery Pack 
the voltage across the capacitor is measured. The — . Control Module goes through a power down. 
battery module positive voltage reference is from the e ОТС will be stored in failure records buffer. 
modules sense lead, the negative reference is taken 
from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e If the fault conditions for the DTC are no longer 
2 present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module З volts e The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. Cycles. 
(The set module voltage is a calculated module e DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 
During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage ; , 
for 30 seconds. D) 


Battery Pack Internal Diagnostic 427 


Test Description 
Number(s) below refer to the step number(s) on the 


Diagnostic Aids 
Check for the following conditions: 
С e This DTC is typically caused by an imbalance іп the Diagnostic Table. 

battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. 5 

e Insure that the system regeneration is functioning 4 CAS Me EORUM being sent to the Battery Pace 
properly. К 

e Refer to /ntermittents Symptom table in order to 5. Checks actual module voltage. 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 

DTC 159 Battery 20 Over Voltage 


Goto OBD 
Goto Step2 | System Check 
Install the charge paddie i in the charge receptacle and 
begin to charge the vehicle. Goto 
Does the DTC reset? Go to Step 3 EPN Aids 


Are any other BPCM or DMCM ЕРЕЕН НЕТА 1] set? Ea to other 
Go to prem 4 
0.5 volts 


EI first 


ee Ead = Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Go to Step 10 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within 
Go to Step 6 Go to хен 9 
Go to Step 8 
= Go to Step 11 


the specified value? 
Inspect the cable connection to the battery module =| = 
signs of heating or arching. 

Is the connection OK? 

Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 

Is the action complete? 


Go to RES 7 
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DTC 159 Battery 20 Over Voltage (continued) 
[Sep| — — — — Acn | мамаа | Ye [ о 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


Is the action complete? Go to Step 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 1 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? У ey 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 

11 Codes. Go to OBD Lem 
Is the action complete? Systems check 
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DTC 161 Battery 21 Circuit No Voltage 
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Circuit Description 
The battery pack assembly consists of 26 individual 


battery modules wired in series. Each of these modules 


has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 


module. The Battery Pack Control Module measures the 


voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
* Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


* DTC will be stored in failure records buffer. 
e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 


request the Drive Motor Contro! Module to illuminate 


the SERVICE SOON light. 
Conditions for Clearing the DTC 


• Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function, 


Diagnostic Aids 


If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 
Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

If the DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 
Refer to /ntermittents Symptom table in order to 


^; diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. р 
Я ; 7. Checks for continuity on the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 161 Battery 21 Circuit No Voltage 
Potion Valuers) ] 


[ Step | [Yes | м | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 3 Go to Step 9 


the high voltage system to be disabled and 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 8 Go to Step 4 


exposed. Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Goto Step 6 


procedure for safety information. 
1. Disconnect the sense cable from the battery 
30.9K ohms 
Go to Step 7 Go to Step 6 


to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3, Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? 
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DTC 161 Battery 21 Circuit No Voltage (continued) 
[Sep | Action — ^ | wew | Yes | 
( Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 
Replace the battery module. Also replace any zr 
Is the action complete? Goto i iod 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and memon] = 


modules that have set Out of Range or Performance 
Is the action complete? Go to pee 10 


DTC(s). Refer to Battery module replacement 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 


procedure. 
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DTC 163 Battery 21 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Contro! Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Control Module detects 

100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Sk 
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Action Taken When the DTC Sets 


DTC will be stored in the battery condition records. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. - 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


5 
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e ош of range DTC(s) are set and the out of range e Refer to /ntermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 

* High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 

• If battery module voltage is continuously low this is 
most likely a sense lead problem. Test Description 

• Ап open sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 


• It may be necessary to drive the vehicle to duplicate 


the fault conditions. 2. Checks to see if other battery pack service is 


being done. 
DTC 163 Battery 21 Performance 


[Step | ___ 0 Action — —  — [ vawt) | Ys | юм  ] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 

2 Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


434 Battery Pack Internal Diagnostics 


DTC 164 Battery 21 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The _ 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
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Conditions for Clearing the DTC 


ə If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
* The DTC will clear from history after 100 power 


cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

* If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


3 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 
> l 
• Ап open sense lead will cause more then one еге Бои refer to:the Step number(s) on the 


battery to read 0 - 0.2 volts. 

• К may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 164 Battery 21 Out Of Range 


[sep | _ аот — J vawig | Ye | Ne —] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 165 Battery 21 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 

has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


* BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

• If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

* This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


DTC 165 Battery 21 Circuit Low Voltage 
[Action — — — —  [ маме | Ye [| — e  ] 


Was the On-Board Diagnostic System Check 
performed? 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? 


1. Connect a scan tool. 


Was the state of charge at or below the specified 
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* This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e ifthe DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
Should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /піегтійепіѕ Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checksifthe DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


Goto OBD 


| = | Goto Step2 | System Check 
es Go to Step 3 Go to Step 8 


Go to Step 4 Go to Step 5 


0% USOC 
15% True 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action comp 


Go to Step 6 Go to Step 7 
Go to Step 8 Ei 
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[Sep| amon [ vae | ve [| ш | 
Return the vehicle to the customer with instructions to 
consecutive times. 
Is the action complete? Go to Step 17 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
the specified value? Go to „ш 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
module. 
2. Measure the resistance of the sense lead on the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified Н 
value. bia 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


DTC 165 Battery 21 Circuit Low Voltage (continued) 
discharge and charge the vehicle to COMPLETE four 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. ш 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 
1. Disconnect the sense cable from the battery 
cable. (Measure from the cable terminal to the 
value? Goto Step 14 | Goto Step 13 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
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DTC 165 Battery 21 Circuit Low Voltage (continued) 


Fx Go to Step 17 T 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 

Is the action complete? 
Was a battery pack discharge test performed during 
this DTC chart? 

Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 


Go to Step 18 
Battery module removal procedure. 


Is the action complete? EA Go to Step 19 Ва 
Clear ОТС”. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 166 Battery 21 Circuit Very Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Conditions for Setting the DTC 


The battery(s) voltage has dropped below the 
voltage vs. current table and the condition is present 
for 30 seconds. 
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Action Taken When the DTC Sets * This DTC can set if vehicle is driven below 0% user 
а, т N 
e Battery Pack Contro! Module will illuminate the BATT Soe "06% че 505 Бараар under high loads. 
LIFE light. энн л • This DTC can set if there is high resistance on the 
* Battery Pack Control Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 
SERVICE NOW light. battery module : 
б Performance will be reduced. AUN e Drive the vehicle under the same conditions and see 
e Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
es en TN есш or the vehicle is e Refer to Intermittents Symptom table in order to 
P р Я diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
present the DTC will switch from current to history the condition that caused the DTC to be set occurs. This 
and the vehicle will return to normal operation. may assist in diagnosing the condition. 

* BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


e If the fault conditions for the DTC are no longer 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
• DTC can be cleared by using the scan tool Clear 4. Checks if the ОТС is current. 
шошо: 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 


e If one or more battery modules have a significantly B, le pi ihe corect resistance in the cable end 


different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 166 Battery 21 Circuit Very Low Voltage 


[step] Action J vae | Ye | Ne | 

| = | cosine | system erea | 
performed? Goto Step2 | System Check 

| 2 [wamewieaentermgh | | cowses | соьз | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Со їо Step 12 | Goto Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show х 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 166 Battery 21 Circuit Very Low Voltage (continued) 


[ wes) | Ye [но 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. Y 
4. Disconnect the Battery Pack Control Module 
· 82-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. ` 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. ` 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 
when the vehicle is discharged below the specified 
value. 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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DTC 166 Battery 21 Circuit Very Low Voltage (continued) 


[мшу | Yes [но 


[stp [Action =, — | 
C Repair the wire between the sense lead connector 
14 and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to é 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 
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DTC 167 Battery 21 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 
26 individual battery modules wired in series. Each of 
these modules has a sense lead which enables the 


Battery Pack Control Module to read the voltage of each 


battery module. The Battery Pack Control Module 
measures the voltage by allowing a capacitor to be 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 
* Battery Pack Control Module sees a module 3 volts 


greater than the set module voltage for 30 seconds. 


(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e M Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Battery Pack Internal Diagnostic 445 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance inthe Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. А 
e Insure that the system regeneration is functioning 4, ров hice rao baing santt the Battery Park 
roperly. A 
propery P i 5. Checks actual module voltage. 


e Refer to intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 167 Battery 21 Over me 
Was the On-Board Diagnostic System Check e to OBD 
performed? GotoStep2 | System Check 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? Go to Step 3 Is 
Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? GotoStep5 | Goto Step 10 
displayed Battery Pack Control Module voltage within 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Go to Step 8 Go to Step 7 


446 Battery Pack Internal Diagnostics 


DTC 167 Battery 21 Over Voltage (continued) 


| Values) | vs | No | 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and installation. 

Is the action complete? Go to Step 11 

Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 11 

Replace the battery module. Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 11 


Replace the Battery Pack Control Module. Refer to 
10 Battery Pack Control Module removal and installation. 


э 


Go to Step 11 


Go to OBD 
systems check 


Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
11 Codes. 
Is the action complete? 


c 
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DTC 169 Battery 22 Circuit No Voltage 


Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 


module. The Battery Pack Control Module measures the 


voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
• Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 
After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 


request the Drive Motor Control Module to illuminate 


the SERVICE SOON light. 
Conditions for Clearing the DTC 


е = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


4l 


mm 
p 
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The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


If the sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. ^ 

If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 
Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

If the DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 
Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


448 Battery Pack Internal Diagnostics 


Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. э 
Е à 7. Checks for continuity on the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 169 Battery 22 Circuit No Voltage 
a MENU NUS. DEN пани RT 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
displayed Battery Pack Control Module voltage within 


Caution: To reduce the risk of severe shocks 
the specified value? Go to Step 8 Go to Step 4 


and burns, the High Voltage System should be 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


disabled any time service work is being 
1. Disconnect the sense cable from the battery 
30.9K ohms 
Go to Step7 Go to Step 6 


performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 

Is the resistance approximately equal to the specified 
value? 
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DTC 169 Battery 22 Circuit No Voltage (continued) 


[Step [Action  — — [ vae) | ve | No | 
C Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 1 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 10 


Replace the battery module. Also replace any Battery 

modules that have set Out of Range or Performance 

DTC(s). Refer to Battery module replacement 

procedure. 

Is the action complete? Goto REZ 10 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and AN 
Is the action complete? | da to RSS 1 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


450 Battery Pack Internal Diagnostics 


DTC 171 Battery 22 Performance 


ты а выл ваю але 
\ 4i 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The _ 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

© Current usage is greater than 20 amps. 

e Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 
* DTC will be stored in the battery condition records. 


Ке = ik SET A S e e 


Rus gaa gam gaa 
mux Sum Sum Sar 
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Conditions for Clearing the DTC 


e if the fault conditions for the DTC are no longer 
Present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain а 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

* A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


Battery Pack Internal Diagnostic 451 


e |f battery module voltage is continuously low this is Test Description 


most likely a'sense lead problem: Number(s) below refer to the step number(s) on the 
e Ап open sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 
e It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
DTC 171 ane 22 Performance 


[ушей [Yes [о —] 


r— c€——— the On-Board Diagnostic System Check Goto OBD 

performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Goto Step 4 

removal and installation. 


Replace all batteries that have stored Performance or 
Is the action complete? Goto Step 4 


Out of Range DTC(s) in the battery module condition 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? systems check 


records. Refer to Battery Pack Control Module 
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DTC 172 Battery 22 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 15% true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

• Тһе Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 
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Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 
Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
* The DTC will clear from history after 100 power 


cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e — In-order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

• А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


^ 


Battery Pack Internal Diagnostic 453 


e If performance DTC(s) are set and the battery Reviewing the Fail Records vehicle mileage since the 
modules are being replace, any modules causing diagnostic test last failed may help determine how often 
performance DTC(s) should also be replaced. the condition that caused the DTC to be set occurs. This 

e High resistance at a battery module lead or battery may assist in diagnosing the condition. 


terminal will also cause a performance DTC to set. 


e = If battery module voltage is continuously low this is Test Description 


most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e An open sense lead will cause more then опе Diagnostic Table. 

battery to read 0- 0.2 volts. 2. Checks to see if other battery pack service is 
e К may be necessary to drive the vehicle to duplicate 4 being done. WR 

the fault conditions. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


DTC 172 Battery 22 Out Of Range 
[ vaut | Ye [| m | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
С Is the action complete? systems check 


454 Battery Pack Internal Diagnostics 


DTC 173 Battery 22 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 

has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


[ o | nz5 | 220 | 9s | 
[59 | no | 20 | $95 | 
[лю [оз | 260 | 948 ] 
[е [10 | 2% | 944 | 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


• BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

* If the fault conditions for ће DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС(ѕ) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e опе or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

* This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 


e This ОТС can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Ifthe DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


Checks for the correct resistance in the cable end 
sense lead. 


DTC 173 Battery 22 Circuit Low Voltage 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


1. Connect a scan tool. 


the vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


[Sep] Action | Vauele)_| Yes [| о —] 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


Was the state of charge at or below the specified 
value when the DTC reset? 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


0% USOC 
15% True 
soc 


Go to Step 4 Go to Step 5 


IET Go to Step 6 Go to Step 7 
ЕХ Go to Step 8 ж 


456 Battery Pack Internal Diagnostics 


DTC 173 Battery 22 Circuit Low Voltage (continued) 


Yes 
ES Go to Step 17 К 
displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Моше voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
Goto Step 14 | Goto Step 13 
value. 


module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
0% USOC 
15% True 
Is the action complete? SOC Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


sense lead connector.) 
Is the resistance approximately equal to the specified 


Inform the customer that this is a normal condition 
when the vehicle is discharged below the specified 


Battery Pack Internal Diagnostic 457 


DTC 173 Battery 22 Circuit Low Voltage (continued) 

[sep] ___ адаш [ Маше) | ve | No | 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 

E21: niani EO — _ 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 

18 during the battery pack discharge test. Refer to 

Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


458 Battery Pack Internal Diagnostics 


DTC 174 Battery 22 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual * Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


о | nes | - | 889 | 
[20 [о | об | 88 | 
[40 | 1020 | 20 | 878 ] 
[50 | os | 20 874 | 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE light. 

* Battery Pack Contro! Module will illuminate the 
SERVICE NOW light. 
Performance will be reduced. 
Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


~ If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

* BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down 
has been completed. 

e The DTC will clear from history after 100 power 
cycles. 

• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


e This DTC can set if vehicle is driven below 0% user 
SOC (1596 true SOC), especially under high loads. 
This does not indicate a failure. 

e This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checksifthe DTC is current. 

5. Checks the voltage being sent to the Battery Pack 
Control Module. 

6. Checks actual module voltage. 

B. Checks for the correct resistance in the cable end 
sense lead. 


DTC 174 Battery 22 Circuit Very Low Voltage 


Was the On-Board Diagnostic System Check 


performed? 


[ value(s) [ves [No —] 


Go to OBD 
Go to Step 2 


System Check 


Charge the-vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 
Was the state of charge at or below the specified 


value when the DTC reset? 


0% USOC 
15% True 
soc 
Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


the vehicle has been charged to complete? 


= | Go to Step 6 Go to Step 7 
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DTC 174 Battery 22 Circuit Very Low Voltage (continued) 


Г каше) | vs [No] э 
es Go to Step 8 ES 

ES Go to Step 17 m 
displayed Battery Pack Control Module voltage within 


the specified value? - Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. 
^ 2.Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
GotoStep 14 | Goto Step 13 
Inform the custorner that this is a normal condition 096 USOC 
when the vehicle is discharged below the specified 1596 True 
value. 
Is the action complete? soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


c 
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DTC 174 Battery 22 Circuit Very Low Voltage (continued) 

Repair the wire between the sense lead connector 

14 and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 
replacement procedure. 
Is the action complete? Go to Step 17 

17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 

18 during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Codes. Goto OBD 

| - me EI с | 


[see] Aion O [| vem | уез | Ne | 
Range, Performance, and Refer to Battery module 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
D Clear DTC's. Refer To Clearing Diagnostic Trouble 


Is the action complete? 
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DTC 175 Battery 22 Over Voltage 


bmn tz 


ero Bene 


MI EI 


trom 
ver 


Circuit Description 


The Drive Motor Battery Assembly consists of 

26 individual battery modules wired in series. Each of 
these modules has a sense lead which enables the 
Battery Pack Control Module to read the voltage of each 
battery module. The Battery Pack Control Module 
measures the voltage by allowing a capacitor to be 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC 

During Propulsion: 

e Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 


(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


m 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

e Performance will be reduced. 

* Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 

~ Regeneration is disabled until the Battery Pack 
Contro! Module goes through a power down. 
DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Battery Pack Internal Diagnostic 463 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. 3 
e Insure that the system regeneration is functioning m pects tne valage being sent to the: Battery Rack 
roperly. 2 
EE 5. Checks actual module voltage. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 175 Battery 22 Over Voltage 
| шев | — ves | м | 
Goto OBD 
System Chi 


Go to Step 2 


Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? Go to Step 3 
Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 


0.5 volts 
Go to Step 5 Go to Step 10 
displayed Battery Pack Control Module voltage within 


0.5 volts 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
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DTC 175 Battery 22 Over Voltage (continued) 


[se] — Acin — ë ëO меше) 

Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. 

Is the action complete? Go to Step 11 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


C 
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DTC 177 Battery 23 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing.the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 

~ modules 1 and 26. 

e if only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 


Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 
Diagnostic Table. sense lead. э 


2. Checks for an open in the sense line between the i Een for POT pine sense wetane 
two modules and the Battery Pack Control Module. y a 


3. Checks that the fault is current. 
DTC 177 Battery 23 Circuit No Voltage 


Sep | Action = Values) [Yes | No | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 
displayed Battery Pack Control Module voltage within 


Caution: To reduce the risk of severe shocks 
0.5 volts 
the specified value? Go to Step 8 Go to Step 4 


and burns, the High Voltage System should be 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


disabled any time service work is being 
1. Disconnect the sense cable from the battery 
Go to Step 7 Go to Step 6 


performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 

Is the resistance approximately equal to the specified 
value? 
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DTC 177 Battery 23 Circuit No Voltage (continued) 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and installation. 

Is the action complete? Go to Step 10 
Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 

modules that have set Out of Range or Performance 

DTC(s). Refer to Battery module replacement 

procedure. 

Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 10 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 

Codes. 

Is the action complete? 


Go to OBD 
systems check 
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DTC 179 Battery 23 Performance 
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Circuit Description Conditions for Clearing the DTC 

The battery pack assembly consists of 26 individual e If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack e The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 

module. The Battery Pack Control Module measures the e DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 

the voltage across the capacitor is measured. The - 

battery module positive voltage reference is from the Diagnostic Aids 


modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Check for the following conditions: 


e in order for each battery module to maintain a 
potential for maximum capacity it is important to 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Control Module detects 

100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 


Action Taken When the DTC Sets 


DTC will be stored in the battery condition records. 


allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If out of range DTC(s) are set and the out of range 
battery modules are being replace, any modules 
causing performance DTC(s) should also be 
replaced. 

High.resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


Battery Pack Internal Diagnostic 469 


e |f battery module voltage is continuously low this is Test Description 


most likely a sense lead problem. Number(s) below refer to the step number(s) on the 
e Апореп sense lead will cause more then one Diagnostic Table. 
battery to read 0 - 0.2 volts. ^ 
• It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 179 Battery 23 Performance 
[эр Мше. — — —  [ vae) | ve — | м] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
2 Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
4 Codes. Go to OBD 
Is the action complete? systems check 


470 Battery Pack Internal Diagnostics 


DTC 180 Battery 23 Out Of Range 
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Circuit Description Conditions for Clearing the DTC 

The battery pack assembly consists of 26 individual е If the fault conditions for the DTC are no longer 
battery modules wired in series. Each of these modules present the DTC will switch from current to history. 
has a sense lead which enables the Battery Pack * The DTC will clear from history after 100 power 
Control Module to read the voltage of each battery cycles. 

module. The Battery Pack Control Module measures the e DTC(s) can be cleared by using the scan tool Clear 
voltage by allowing a capacitor to be charged and then Info function. 

the voltage across the capacitor is measured. The 

battery module positive voltage reference is from the Diagnostic Aids 


modules sense lead, the negative reference is taken 


from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Control Module detects 

100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Check for the following conditions: 


e Іп order for each battery module to maintain a 


potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

e А battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 


Action Taken When the DTC Sets e High resistance at a battery module lead or battery 


DTC will be stored in the battery condition records. 


terminal will also cause a performance DTC to set. ^ 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 

e An open sense lead will cause more then one «узды Below felento the Step numberéyion'the 
battery to read 0 - 0.2 volts. Ы 

• тау be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 180 Battery 23 Out Of Range 


[Sep | — — — —  — Aion — — $$  —  [ Vau | ^ ve | Ne | 
рса асанна | - t [ШШЕ 
performed? Go to Step 2 System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 181 Battery 23 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual • The battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 
has a sense lead which enables the Battery Pack 45 seconds: 


Contro! Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 


[952 ] 
9. 


battery module positive voltage reference is from the I 
modules sense lead, the negative reference is taken 


from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
• Battery Pack Control Module will illuminate the BATT EA than 30.9K ohms) or a bad 
LEE тр. • Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 15%, but the DTC is not current, the battery module 
+ ВАТТ LIFE will not clear until the vehicle has been epi) ке Кшз уы Н 
charged for 30 minutes and the true SOC is greater DTC(S). 
аа Control Module power e Drive the vehicle under the same conditions and see 
qum if the DTC will reset. 


• lf the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


» Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. t Y е X 
DTC(s) can be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
x Info en y з the condition that caused the DTC to be set occurs. This 


may assist in diagnosing the condition. 
Di stic Aids 
ае Test Description 


Check for the following conditions: 
ы Number(s) below refer to the step number(s) on the 
e If one or more battery modules have a significantly Diagnostic Table. 
different voltage then the pack average the pack will - . 
precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 
30 seconds. In this case the test can not be run and the DTC set. 
the low voltage battery modules that have set Low 4. Checks if the DTC is current. 


voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
e This DTC can set if vehicle is driven below 0% user . Checks actual module voltage. 


SOC (1596 true SOC), especially under high loads. 


This does not indicate a failure. Checks for the correct resistance in the cable end 


sense lead. - 


DTC 181 Battery 23 Circuit Low Voltage 
[step] — Ao — — — -  [ ves | Ye | Ne | 
performed? GotoStep2 | System Check 
| * [watewncemeowcage | — | азюзирэ | cowsupe | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 


2. Note the conditions when the DTC reset. : 096 USOC 
3. Recharge the vehicle to COMPLETE. 1596 True 
Was the state of charge at or below the specified soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Go to Step 6 Go to Step 7 
ren Go to Step 8 үг) 


Did the last four charge event history records show 
the vehicle has been charged to complete? 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 
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DTC 181 Battery 23 Circuit Low Voltage (continued) 


[stee | Action’ — —  — ——  — [| veu | ves | No | ) 


Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Goto Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 7 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within F 

the specified value? Goto Step 15 | Goto Step 10 j 
Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? > Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% Tn 
value. ue 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


Is the action complete? 
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DTC 181 Battery 23 Circuit Low Voltage (continued) 
[-———— "uam [иш ee 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module E 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
1 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


476 Battery Pack Internal Diagnostics 


DTC 182 Battery 23 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual e The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 
Control Module to read the voltage of each battery Current Volta С V 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then | 0 ] 145 | -220 | 890 | 
the voltage across the capacitor is measured. The [2 | 1055 | -240 | 882 | 
battery module positive voltage reference is from the | -4o | 1020 | -260 | 878 | 
modules sense lead, the negative reference is taken | -60 | 995 | -28 | 874 | 


from the next modules sense lead. 


Battery Pack Internal Diagnostic 477 


Action Taken When the DTC Sets * This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 


e Battery Pack Control Module will illuminate the BATT This does not indicate a failure, 
LIFE light. - x 5 ULLA л 
e Battery Pack Control Module will illuminate the Ы Hise thy Reta енн ыы 
SERVICE NOW light. ater m E = 
. Performance will be reduced. Tu bon * Drive the vehicle under the same conditions and see 
e Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
leap thet Edid Кей or the vehicle is e Refer to Intermittents Symptom table in order to 
р np 4 diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

* BATT LIFE will not clear until the vehicle has been Test Description 
charged for 30 minutes and true SOC is greater than 


50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
• ОТС can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
ШИП. 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 
Check for the following conditions: 6. Checks actual module voltage. 
B. Checks for the correct resistance in the cable end 


* опе or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


sense lead. 


DTC 182 Battery 23 Circuit Very Low Voltage 
[Aeon [ува Ye —] 


Was the On-Board Diagnostic System Check 
performed? 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Goto Step 8 
Was the state of charge at or below the specified 


1. Drive the vehicle until the DTC resets. 
0% USOC 
15% True 
soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


2. Note the conditions when the DTC reset. 
Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


3. Recharge the vehicle to COMPLETE. 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
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DTC 182 Battery 23 Circuit Very Low Voltage (continued) 


С т=ш= [тш | Ye м 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 

7 discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
Go to Step 9 Go to Step 16 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 

Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? , Goto Step 11 | Goto Step 13 


procedure for safety information. 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 


2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 


1. Using a scan tool review and note the battery 
voltages. 

Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
1 the action complete? Soc Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
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[Sep | Action Values) | Ys | mo | 
e^ Repair the wire between the sense lead connector 
14 | and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
replacement procedure. 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


DTC 182 Battery 23 Circuit Very Low Voltage (continued) 
Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 183 Battery 23 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 26 
individual battery modules wired in series. Each of these 
modules has a sense lead which enables the Battery 
Pack Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


* Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 

During no Propulsion: 


* Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 
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Action Taken When the DTC Sets 


Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

Performance will be reduced. 

Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 
Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
andthe vehicle will return to normal operation. 
The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Battery Pack Internal Diagnostic 481 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
€ e This DTC is typically caused by an imbalance in the Lragnostic;Table: 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. VEM = 4. Checks the voltage being sent to the Battery Pack 
e Insure that the system regeneration is functioning Control Module. 
roperly. *, 
propery. P n 5. Checks actual module voltage. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 183 ees 23 Over Voltage 


КСС ПОСНИ the On-Board Diagnostic System Check Goto OBD 
pertormed? Goto Step2 | System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 
Does the DTC reset? Go to Step 3 
Are any other BPCM or DMCM DTC(s) set? Go to other 

М DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and. 
€ exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. G 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Go to Step 10 


Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module = | 
signs of heating or arching. 
15 the connection OK? Go to Step 8 Go to Step 7 
Hm Replace cable with sense lead. Refer to Battery Sees 
7 Cable Interconnect removal and installation. 
e Is the action complete? Go to Step 11 
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DTC 183 Battery 23 Over Voltage (continued) 


[step] Action  [ vau [| Ys | Ne ] 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? 


Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? 
Go to Step 11 gw 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
1 Codes. Go to OBD 
Is the action complete? Systems check 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 


€ 


Battery Pack Internal 


DTC 185 Battery 24 Circuit No Voltage 


ыа вал 


| iii 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

~ After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


е If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


19 
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е The DTC will clear from history after 100 power 
cycles. 

e  DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e If the sense lead is open one of the adjacent 
modules will also read O - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

e Ifthe DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

е Refer to Intermitlents Symptom table in order to 

* diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


484 Battery Pack Internal Diagnostics 


Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. 3 
к M 7. Checks for continuity on the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 185 Battery 24 Circuit No Voltage 


уле) | e | No ] 


Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
Go to Step 3 Go to Step 9 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 8 Go to Step 4 


exposed, Refer to the Battery Pack Removal 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


Procedure for safety information. 
1. Disconnect the sense cable from the battery 
Go to Step 7 Go to Step 6 


to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled, 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 


1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
module. 

2. Measure the resistance of the sense lead on the 


voltages. 

3. Remove the battery pack from the vehicle. Refer 
cable. (Measure from the cable terminal to the 

sense lead connector.) 


to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 

Is the resistance approximately equal to the specified 

value? 
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DTC 185 Battery 24 Circuit No Voltage (continued) 


[step | Action Г vawe) | Yes J Ne 

Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and installation. 

Is the action complete? Go to Step 10 

Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 10 
Replace the battery module. Also replace any Battery 
modules that have set Out of Range or Performance 
DTC(s). Refer to Battery module replacement 
procedure. 
Is the action complete? Go to Step 10 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 10 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Goto OBD 
systems check 


Codes. 
Is the action complete? 
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DTC 187 Battery 24 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


« Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 
Current usage is greater than 20 amps. 
The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 
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Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


Conditions for Clearing the DTC 


e If the fault conditions for the ОТС are no longer 


present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 
cycles. 


e ОТС(ѕ) can be cleared by using the scan tool Clear 


Info function. 
Diagnostic Aids 
Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

• A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


у 
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• If out of range DTC(s) are set and the out of range e Refer to Intermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 
e High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 
e If battery module voltage is continuously low this is 
most likely a sense lead problem. Test Description 
e Ап open sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 
Weth А ч , 
» отеу Do necoseety to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 


being done. 
DTC 187 Battery 24 Performance 


Was the On-Board Diagnostic System Check 
performed? 


Is battery pack service being performed for any other 
DTC(s)? 

Replace all batteries that have stored Performance or 
Out of Range DTC(s) іп the battery module condition 
records. Refer to Battery Pack Control Module 
removal and installation. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


| vs | м | 
Goto OBD 
GotoStep2 | System Check 
Go to Step 3 Go to Step 4 


Mot Go to Step 4 m 


Goto OBD 
systems check 
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DTC 188 Battery 24 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series, Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


Blas 
im = 
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Conditions for Clearing the DTC 


• If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e in order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

* High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 
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e If battery module voltage is continuously low this is Test Description 
most likely.a sense load problem. Number(s) below refer to the step number(s) on the 
e  Anopen sense lead will cause more then one Diagnostic Table. 
battery to read 0 - 0.2 volts. 
e К тау be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 188 Battery 24 Out Of Range 


[Step | — 1 Acton — — | vew | ^ ves | No  ] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Goto Step 4 


Replace all batteries that have stored Out of Range 

and Performance DTC(s) in the battery module 

condition records. Refer to Battery Pack Control 

Module removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 
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DTC 189 Battery 24 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual * The battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 45 
has a sense lead which enables the Battery Pack seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets e This DTC can set if there is high resistance on the 
e Battery Pack Control Module will illuminate the BATT иенен ад than 30.9K ohms) or a bad 
LIFE lamp. e Ifthe DTC sets and true SOC was greater than 
Conditions for Clearing the DTC 1596, but the DTC is not current, the battery module 
e BATT LIFE will not clear until the vehicle has been ahoa be ree Red eec beste i 
charged for 30 minutes and the true SOC is greater DTC(s). 
ee os Багу Pack Control Modula power e Drive the vehicle under the same conditions and see 
prete. if the DTC will reset. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
» The DTC will clear from history after 100 power 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 


cycles. n : е r 
T be cleared by using the scan tool Clear diagnostic test last failed may help determine how often 
шс EL the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 

Diagnostic Aids 

nd S Ў A F Test Description 
Check for the following conditions: 

А ng 4 Number(s) below refer to the step number(s) on the 

• If one or more battery modules have a significantly Diagnostic Table. 


different voltage then the pack average the pack will - М 
precharge, then open the high voltage relays after 3. Checks the condition of the battery pack at the time 


30 seconds. In this case the test can not be run and the DTC set. 
the low voltage battery modules that have set Low 4. Checks if the DTC is current. 
voltage and/or Very Low Voltage module DTC(s) 5. Checks the voltage being sent to the Battery Pack 
should be replaced. Control Module. 
e This DTC can set if vehicle is driven below 0% user 6. Checks actual module voltage. 


SOC (15% true SOC), especially under high loads. * Я 
This does not indicate a failure. 8. os the correct resistance in the cable end 


DTC 189 — Mn € 24 Circuit Low Voltage 


(уэе) | Yes] Wo —] 


[see | s the On-Board EMEN ата — System Check aoe to OBD 
performed? Go to Step 2 ME Check 
Charge the vehicle to COMPLETE. 

Was the vehicle able to be charged? Go to Step 3 io to Westin 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 096 USOC 
3. Recharge the vehicle to COMPLETE. Again True 
Was the state of charge at or below the specified 
value when the DTC reset? Go to Step 4 Go to Step 5 


| + Голово олатро | — | comsepr2 | Gotosepe | 
conditions and temperature? Go to Step 12 Go to Step 6 
1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 


492 Battery Pack Internal Diagnostics 


Return the vehicle to the customer with instructions to 


DTC 189 Battery 24 Circuit Low Voltage (continued) 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 


| Values) | Yes [No 
Is the action complete? -/ Go to Step 17 ae 
Does the voltage on the DMM match the scan tool 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto Step 11 | Goto Step 13 
2. Measure the resistance of the sense lead on the 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. - 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? GotoStep9 | Goto Step 16 
displayed Battery Pack Control Module voltage within 
1. Disconnect the sense cable from the battery 
cable. (Measure from the cable terminal to the 30.9K ohms 
Goto Step 14 | Goto Step 13 


Measure the voltage directly at the module. 
0.5 volts 
the specified value? Goto Step 15 | Goto Step 10 
module. 
sense lead connector.) 


Is the resistance approximately equal to the specified 
value? 


Inform the customer that this is a normal condition 0% USOC 

when the vehicle is discharged below the specified 15% Ti 

value. Де 

Is the action complete? Go to Step 19 


Replace cable with sense lead. Refer to Battery 
13 Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 
«| Repair the wire between the sense lead connector Dope 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
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Range, Performance, and Refer to Battery module 
17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


DTC 189 Battery 24 Circuit Low MM MEE E 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? systems check 


Replace the battery module. Also replace any Out of 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 
Battery module removal procedure. 
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DTC 190 Battery 24 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual • Тһе battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


SO к с ME MECE 
[20 —| 31055 ] 
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Action Taken When the DTC Sets » This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 


~ Battery Pack Control Module will illuminate the BATT This does not indicate a failure. 


LIFE light. ) 5 ans А 
e Battery Pack Control Module will illuminate the i Ths vies E NE ERA 
SERVICE NOW light. battery modile i 
e Performance will be reduced. em e Drive the vehicle under the same conditions and see 
e Propulsion will be disabled after the vehicle is driven if the DTC will reset 
less then 1 kph for 180 seconds or the vehicle is RE i 
A e Refer to Intermittents Symptom table in order to 
placed in park for 10 seconds. diagnose intermittent problems. 
Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

• BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
* The DTC will clear from history after 100 power 8. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
• DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
тюшюп, 5. Checks the voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 


6. Checks actual module voltage. 
Checks for the correct resistance in the cable end 
sense lead. 


Check for the following conditions: 


e If one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


DTC 190 Battery 24 Circuit Very Low Voltage 


[se] — "Acn — еее | Ye [ ъч | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Si System Check 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 0% USOC 
3. Recharge the vehicle to COMPLETE. 15% True 
Was the state of charge at or below the specified Soc 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? ‘Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Go to Step 6 Go to Step 7 


Did the last four charge event history records show 
the vehicle has been charged to complete? 
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DTC 190 Battery 24 Circuit Very Low Voltage (continued) 


[Action — ë [ we | ve — e ] 


Perform a battery pack discharge test but do NOT 

replace any battery modules. Refer to Battery pack 

discharge test in this section. 

Is the action complete? Goto Step 8 
Return the vehicle to the customer with instructions to 

7 discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 
displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
0.5 volts 
the specified value? Go to Step 9 Go to Step 16 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 0.5 volts 
displayed Battery Pack Control Module voltage within 5 
the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
30.9K ohms 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 1 5% Tr True 
Is the action complete? Go to Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Go to Step 17 


5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 


2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
J 42568 pin-out box. 
cable. (Measure from the cable terminal to the 
sense lead connector.) 


Battery Pack Internal Diagnostic 497 


DTC 190 Battery 24 Circuit Very Low ша Ted — 


. [Step] | Action  .— —  [ vewes | 
C m Repair the wire between the sense lead connector 


Go to Step 17 SURE 


and the Battery Pack Control Module. 
Is the action complete? 


Replace the battery module. Also replace any Out of 
Range, Performance, and Refer to Battery module 
replacement procedure. 

Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 


ES Go to Step 17 PS 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 


Replace any battery modules that set a DTC(s) 
18 during the battery pack discharge test. Refer to 
Battery module removal procedure. 

Is the action complete? Go to Step 19 
D Clear DTC's. Refer To Clearing Diagnostic Trouble EA 
19 Codes. Go to OBD 

Is the action complete? systems check 
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DTC 191 Battery 24 Over Voltage 
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Circuit Description 


The Drive Motor Battery Assembly consists of 

26 individual battery modules wired in series. Each of 
these modules has a sense lead which enables the 
Battery Pack Control Module to read the voltage of each 
battery module. The Battery Pack Control Module 
measures the voltage by allowing a capacitor to be 
charged and then the voltage across the capacitor is 
measured. The battery module positive voltage 
reference is from the modules sense lead, the negative 
reference is taken from the next modules sense lead. 


Conditions for Setting the DTC 
During Propulsion: 


e M Battery Pack Control Module sees a module 3 volts 
greater than the set module voltage for 30 seconds. 
(The set module voltage is a calculated module 
voltage based on temperature.) 


During no Propulsion: 


e MBattery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. 


alik alik 4 


. 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

e Performance will be reduced. 
Charging will be disabled. If the condition continues 
the high voltage relays will be commanded open. 

e Regeneration is disabled until the Battery Pack 
Control Module goes through a power down. 
DTC will be stored in failure records buffer. 


Conditions for Clearing the ОТС 


~ If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Battery Pack Internal Diagnostic 499 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. a 
* Insure that the system regeneration is functioning $ eru fie votene beingisentto the Batiary Paok 
roperly. : 
эз 5. Checks actual module voltage. 


e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 191 Battery 24 Over Voltage 
[Step | Action — — —  —  [ Vawe | Ye | mno | 
performed? Go to Step System Check 
B Install the charge paddle in the charge receptacle and EMEN 
begin to charge the vehicle. Goto 
Does the DTC reset? Go to Step Diagnostic Aids 


Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Goto Step 10 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto presen 6 Goto pem 9 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Goto peu 8 Goto mu 7 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 
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DTC 191 Battery 24 Over Voltage (continued) 


[see] —  —  — Acton — — — yawes [| Ys | we | 
Repair the wire between the sense lead connector э 
and the Battery Pack Control Module. 

Is the action complete? Go to Step 11 
Replace the battery module. Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 11 
Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? systems check 


€ 


Battery Pack Internal Diagnostic 501 


DTC 193 Battery 25 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


e DTC will be stored in failure records buffer. 

e After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 


iT 


раа ас 
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e The DTC will clear from history after 100 power 
cycles. 

~ DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 

e ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e If only one battery module is less than one volt, this 
most likely indicates a bad module except for 
module 1 and 26. Modules 1 and 26 have an extra 
sense lead not shared with other battery modules. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• Ifthe DTC sets at a low SOC check for other module 
DTC(s). Ҥ no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 

‘ diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


502 Battery Pack Internal Diagnostics 


Test Description 5. 
Number(s) below refer to the step number(s) on the 6. 
Diagnostic Table. 

7. 


2. Checks for an open in the sense line between the 
two modules and the Battery Pack Control Module. 


3. Checks that the fault is current. 


Verifies module voltage. 
Checks for the correct resistance in the cable end 
sense lead. 


Checks for continuity on the sense wire to the 
Battery Pack Control Module. 


DTC 193 Battery 25 Circuit No Voltage 


Caution: Removal of the battery pack requires 

the high voltage system to be disabled and 

exposed. Refer to the Battery Pack Removal 
procedure for safety information. 

1. Charge the vehicle to COMPLETE if possible. 

2. Using a scan tool review and note the battery 
voltages. 

3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

6. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? 
1. Disconnect the sense cable from the battery 
module. 

2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 

Is the resistance approximately equal to the specified 
value? 


0.5 volts 
Go to Step 8 Go to Step 4 


X Go to Step 5 Go to Step 6 


a Go to Step 7 Go to Step 6 
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DTC 193 Battery 25 Circuit No Voltage (continued) 
[=т= [ vw) | Ye | 


Replace cable with sense lead. Refer to Battery 


Cable Interconnect removal and installation. 
Is the action complete? 


Go to Step 10 


| o | 
Is the action complete? s oe ord EE 
Replace the battery module. Also replace any Battery 

modules that have set Out of Range or Performance 

DTC(s). Refer to Battery module replacement 

procedure. 

Is the action complete? Go to Step 10 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 


Is the action complete? 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Go to Step 10 
Go to OBD 
systems check 


504 Battery Pack Internal Diagnostics 


DTC 195 Battery 25 Performance 
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Circuit Description Action Taken When the DTC Sets 


The battery pack assembly consists of 26 individual * DTC will be stored in the battery ‘condition records. 


battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack Conditions for Clearing the DTC 


Control Module to read the voltage of each battery • Ifthe fault conditions for the DTC are no longer 
module. The Battery Pack Control Module measures the present the DTC will switch from current to history. 
voltage by allowing a capacitor to be charged and then e The DTC will clear from history after 100 power 

the voltage across the capacitor is measured. The cycles. x 

battery module positive voltage reference is from the e DTC(s) can be cleared by using the scan tool Clear 
modules sense lead, the negative reference is taken Info function. 


from the next modules sense lead. де 
Diagnostic Ai 
Conditions for Setting the DTC 9 


У Check for the following conditions: 
• Battery pack is above 15% true SOC. mF, 
e Battery Pack Control Module DTC(s) 219,217,218, • In order for each battery module to maintain a 
or 225 are not set. potential for maximum capacity it is important to 
e Current usage is greater than 20 amps. allow е репеу раск to complete the equalization 
The Battery Pack Control Module detects process Curing charging. - 
100 occurrences of a voltage difference of .6 volts e А battery performance DTC indicates a battery 


module has less capacity than the rest of the battery 
irom) the average battery module voltage. modules or high resistance in the connections. 


mJ 
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e If out of range DTC(s) are set and the out of range e Refer to Intermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 

* High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs, This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 

• If battery module voltage is continuously low this is 
most likely a sense lead problem. Test Description 

• Апореп sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read O - 0.2 volts. Diagnostic Table. 

e тау be necessary to drive the vehicle to duplicate 


2. Checks to see if other battery pack service is 
being done. 


DTC 195 Battery 25 Performance 


[Sep | Action — $5 3 [ veut | Ys | mno |] 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Performance or 

Out of Range DTC(s) in the battery module condition 

records. Refer to Battery Pack Control Module 

removal and installation. 

Is the action complete? Go to Step 4 


Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


the fault conditions. 
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DTC 196 Battery 25 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 15% true SOC. 
Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e The Battery Pack Control Module detects 
100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
e DTC will be stored in the battery condition records. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 
High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


э 
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e If battery module voltage is continuously low this is Test Description 
most ikely à sense nod proglem: ` Number(s) below refer to the step number(s) on the 
e An open sense lead will cause more then one Diagnostic Table. 


battery to read 0 - 0.2 volts. 

e тау be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 196 Battery 25 Out Of Range 


[| vs | No 
Goto OBD 
Goto Step2 | System Check 


[ Was the On-Board Diagnostic System Check 


performed? 
Is battery pack service being performed for any other 
DTC(s)? Go to Step 3 Go to Step 4 


Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 
condition records. Refer to Battery Pack Control 
Module removal and installation. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


EX Go to Step 4 EM 


Goto OBD 
systems check 
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DTC 197 Battery 25 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 

The battery pack assembly consists of 26 individual e Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 

has a sense lead which enables the Battery Pack 45 seconds: 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


• BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 50%, or a Battery Pack Control Module power 
down has been complete. 

e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

• The DTC will clear from history after 100 power 
cycles. 

* DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e опе or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

* This DTC can set if vehicle is driven below 0% user 
SOC (1596 true SOC), especially under high loads. 
This does not indicate a failure. 
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• This DTC can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

• Ifthe DTC sets and true SOC was greater than 
1596, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

~ Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


. Checks for the correct resistance in the cable end 
sense lead. 


DTC 197 Battery 25 Circuit Low Voltage 


Was the On-Board Diagnostic System Check 
performed? 


[ушеу | ves [о 


Goto OBD 
Go to Step 2 


system Check 


soc 


2. Note the conditions when the DTC reset. 
Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 
the vehicle has been charged to complete? 


3. Recharge the vehicle to COMPLETE. 
1. Connect a scan tool. 
Go to Step 6 Go to Step 7 
Perform a battery pack discharge test but do NOT 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 
H Was the state of charge at or below the specified 
2. View the vehicle charge event history records. 
replace any battery modules. Refer to Battery pack 
Go to Step 8 


1. Drive the vehicle until the DTC resets. 
value when the DTC reset? Go to Step 4 Go to Step 5 
Did the last four charge event history records show 
discharge test in this section. 


Is the action complete? 
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DTC 197 Battery 25 Circuit Low Voltage (continued) 


[ wes) [| Yes [ No 


Return the vehicle to the customer with instructions to 

discharge and charge the vehicle to COMPLETE four 

consecutive times. 

Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? GotoStep 11 | Goto Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Со їо Step 14 | Goto Step 13 |- 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% Ti 
value. SOC 
Is the action complete? Go to Step 19 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 
Repair the wire between the sense lead connector 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 
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DTC 197 Battery 25 Circuit Low Voltage (continued) 
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Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 
replacement procedure. 
Is the action complete? Go to Step 17 
Replace the Battery Pack Control Module. Refer to 
procedure. D 

Is the action complete? Go to Step 17 

17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 
Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Battery module removal procedure. 
Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


Battery Pack Control Module removal and installation 
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DTC 198 Battery 25 Circuit Very Low Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


210013 
Conditions for Setting the DTC 


e Тһе battery(s) voltage has dropped below the 
voltage vs. current table and the condition is present 
for 30 seconds. 
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Action Taken When the DTC Sets e This DTC can set if vehicle is driven below 0% user 

* Battery Pack Control Module will illuminate the BATT PO Te rue Оуу Eana a oag 
LIFE light. i • This DTC can set if there is high resistance on the 

« Battery Pack Control Module will illuminate the sense lead (greater than 30.9K ohms) or a bad 
SERVICE NOW light. battery module 1 

e Performance will be reduced. uc dev • Drive the vehicle under the same conditions and see 
Propulsion will be disabled after the vehicle is driven if the DTC will reset. 
fees tan АКЫ М9 t B0 Pee orthe vehicle is e Refer to Intermittents Symptom table in order to 
pl pi seconds. diagnose intermittent problems. 

Conditions for Clearing the DTC Reviewing the Fail Records vehicle mileage since the 


diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


е Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e BATT LIFE will not clear until the vehicle has been Test Description 


charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down Number(s) below refer to the step number(s) on the 


has been completed. Diagnostic Table. 
» The DTC will clear from history after 100 power 3. Checks the condition of the battery pack at the time 
cycles. the DTC set. 
e DTC can be cleared by using the scan tool Clear 4. Checks if the DTC is current. 
Inici functior: 5. Checksthe voltage being sent to the Battery Pack 
Diagnostic Aids Control Module. 


6. Checks actual module voltage. 
e if one or more battery modules have a significantly 8. лесе pad the correct resistance ir the'cablg end 
different voltage then the pack average the pack will à 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


Check for the following conditions: 


DTC 198 Battery 25 Circuit Very Low Voltage 


[Sep | — 5 1 Acton — — —  . [ Маше) [| ve | м | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Charge the vehicle to COMPLETE. - 

Was the vehicle able to be charged? Goto Step 3 Go to Step 8 
Was the state of charge at or below the specified 


1. Drive the vehicle until the DTC resets. 
value when the DTC reset? Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 
Did the last four charge event history records show 
the vehicle has been charged to complete? Go to Step 6 Go to Step 7 


2. Note the conditions when the DTC reset. 096 USOC 
3. Recharge the vehicle to COMPLETE. 1596 True 
Soc 
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DTC 198 Battery 25 Circuit Very Low Voltage (continued) 


| лт — —  T[ vawt) | Ys | m | 
Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 
Is the action complete? Go to Step 8 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 
consecutive times. 
Is the action complete? Go to Step 17 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. : 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 0.5 volts 

displayed Battery Pack Control Module voltage within ү 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Go to Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
value. 
Is the action complete? soc Goto Step 19 
Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and replacement. 
Is the action complete? Goto Step 17 
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DTC 198 Battery 25 Circuit Very Low Voltage (continued) 


[тшу | Yes J mw —] 


[step [Action —  —  —— | 

C Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 17 
Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 

Is the action complete? Go to Step 17 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation 

procedure. 

Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 
this DTC chart? Go to Step 18 
Battery module removal procedure. 


Replace any battery modules that set a DTC(s) 
during the battery pack discharge test. Refer to 
Is the action complete? Go to Step 19 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 199 Battery 25 Over Voltage 
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Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of 26 e Battery Pack Control Module will illuminate the 
individual battery modules wired in series. Each of these SERVICE NOW light. 
modules has a sense lead which enables the Battery e Performance will be reduced. 
Pack Control Module to read the voltage of each battery e Charging will be disabled. If the condition continues 
module. The Battery Pack Control Module measures the the high voltage relays will be commanded open. 
voltage by allowing a capacitor to be charged and then e Regeneration is disabled until the Battery Pack 
the voltage across the capacitor is measured. The Control Module goes through a power down. 
battery module positive voltage reference is from the e DTC will be stored in failure records buffer. 
modules sense lead, the negative reference is taken 
from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e = If the fault conditions for the DTC are no longer 
А 5 present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts • The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module * DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 


During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 


for 30 seconds. >) 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
сове nob rast "M em 4. Checksthe voltage being sent to the Battery Pack 
e Insure that the system regeneration is functioning Control Module. 
properly. : 
• Refer to /ntermittents Symptom table in order to 5. Checks actual module voltage. 


diagnose intermittent problems. 


Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 199 Battery 25 Over Voltage 


[Sep | — — — — Aeon — маша) [ Yes] No —] 


1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Install the charge paddle in the charge receptacle and 
begin to charge the vehicle. 

Does the DTC reset? Go to Step 3 

Are any other BPCM or DMCM DTC(s) set? Go to other 
DTC(s) first Go to Step 4 

displayed Battery Pack Control Module voltage within 


Caution: Removal of the battery pack requires 
the specified value? Goto Step5 | Goto Step 10 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
Measure the voltage directly at the module. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 6 Go to Step 9 
Inspect the cable connection to the battery module mers | 
signs of heating or arching. 
Is the connection OK? Go to Step 8 Go to Step 7 
Replace cable with sense lead. Refer to Battery 
7 Cable Interconnect removal and installation. i 
€ Is the action complete? Go to Step 11 


1. Using a scan tool review and note the battery 
voltages. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 

3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 

4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 

5. Connect a DMM and select the module number 
to measure voltage. 

Does the voltage on the DMM match the scan tool 
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DTC 199 Battery 25 Over Voltage (continued) 


[_Value(s) | єє | No |] 


and the Battery Pack Control Module. 
Is the action complete? 


m Replace the battery module. Refer to Battery module 


m Repair the wire between the sense lead connector 


replacement procedure. 
Is the action complete? 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Goto Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? Systems check 


C 
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DTC 201 Battery 26 Circuit No Voltage 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 
e Battery voltage sense circuit is below 1 volt. 
Action Taken When the DTC Sets 


DTC will be stored in failure records buffer. 

After 3 or more batteries fall into DTC setting 
conditions the Battery Pack Control Module will 
request the Drive Motor Control Module to illuminate 
the SERVICE SOON light. 


Conditions for Clearing the DTC 


e = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e Battery modules 1 and 26 do not share a sense lead 
with any other battery modules. If battery module 1 
or 26 set a DTC alone Бе sure to check both sense 
leads attached to the battery. 

e Ifthe sense lead is open one of the adjacent 
modules will also read 0 - 0.2 volts, except for 
modules 1 and 26. 

e Drive the vehicle and watch the battery voltages. 
Duplicate driving conditions when DTC set. If the 
battery module voltage is the lowest under 
acceleration and the highest during regeneration, it 
is most likely a loose connection at the module. 

• һе DTC sets at a low SOC check for other module 
DTC(s). If no other DTC(s) are present, duplicate 
the driving conditions to see if the DTC will reset. 

e Refer to Intermittents Symptom table in order to 

‘diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 
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Test Description 5. Verifies module voltage. 

Number(s) below refer to the step number(s) on the 6. Checks for the correct resistance in the cable end 

Diagnostic Table. sense lead. >) 
1 " 7. Checks for continuity on the sense wire to the 

2. Checks for an open in the sense line between the Battery Pack Control Module. 


two modules and the Battery Pack Control Module. 
3. Checks that the fault is current. 


DTC 201 Battery 26 Circuit No Voltage 


[| үш | ves | м | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1, Charge the vehicle to COMPLETE if possible. 
2. Using a scan tool review and note the battery 
voltages. 
3. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
4. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
5. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
6. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 3 Go to Step 9 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Go to Step 8 Go to Step 4 


Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 5 Go to Step 6 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 
sense lead connector.) 
Is the resistance approximately equal to the specified 2 
value? Go to Step 7 Goto Step 6 
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DTC 201 — — U— 26 Circuit No Voltage (continued 


C | — NNNM cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 


Is the action complete? 


Repair the wire between the sense lead connector 
7 and the Battery Pack Control Module. 
Is the action complete? Goto Step 10 


Replace the battery module. Also replace any EE 
Go to jen 10 


modules that have set Out of Range or Performance 
Goto Е 10 


DTC(s). Refer to Battery module replacement 
Goto OBD 
systems check 


procedure. 
Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and СЕИ 
Is the action complete? 

D Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 
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DTC 203 Battery 26 Performance 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


e Battery pack is above 15% true SOC. 

e Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

e Current usage is greater than 20 amps. 

e The Battery Pack Control Module detects 
100 occurrences of a voltage difference of .6 volts 
from the average battery module voltage. 
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Action Taken When the DTC Sets 


DTC will be stored in the battery condition records. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
The DTC will clear from history after 100 power 
cycles. 

DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 


3 
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e If out of range DTC(s) are set and the out of range e Refer to Intermittents Symptom table in order to 
battery modules are being replace, any modules diagnose intermittent problems. 
causing performance DTC(s) should also be Reviewing the Fail Records vehicle mileage since the 
replaced. diagnostic test last failed may help determine how often 

* High resistance at a battery module lead or battery the condition that caused the DTC to be set occurs. This 
terminal will also cause a performance DTC to set. may assist in diagnosing the condition. 

e If battery module voltage is continuously low this is 
most likely a sense lead problem. Test Description 

e Anopen sense lead will cause more then one Number(s) below refer to the step number(s) on the 
battery to read 0 - 0.2 volts. Diagnostic Table. 

e К may be necessary to drive the vehicle to duplicate 


2. Checks to see if other battery pack service is 
being done. 


DTC 203 ae 26 Performance 


| Маме) | Yes | м — | 


r— — —| the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is battery pack service being performed for any other 

DTC(s)? Go to Step 3 Go to Step 4 
removal and installation. 


Replace all batteries that have stored Performance or 
Is the action complete? Go to Step 4 


Out of Range DTC(s) in the battery module condition 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 


the fault conditions. 


records. Refer to Battery Pack Control Module 
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DTC 204 Battery 26 Out Of Range 
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Circuit Description 


The battery pack assembly consists of 26 individual 
battery modules wired in series. Each of these modules 
has a sense lead which enables the Battery Pack 
Contro! Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


Conditions for Setting the DTC 


Battery pack is above 1596 true SOC. 

Battery Pack Control Module DTC(s) 219, 217, 218, 
or 225 are not set. 

Current usage is greater than 20 amps. 

The Battery Pack Contro! Module detects 

100 occurrences of a voltage difference of 1 volt 
from the average battery module voltage. 


Action Taken When the DTC Sets 
е DTC will be stored in the battery condition records. 


каю dee de 
d 
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Conditions for Clearing the DTC 


e If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 
e The DTC will clear from history after 100 power 


cycles, 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


e In order for each battery module to maintain a 
potential for maximum capacity it is important to 
allow the battery pack to complete the equalization 
process during charging. 

A battery performance DTC indicates a battery 
module has less capacity than the rest of the battery 
modules or high resistance in the connections. 

e If performance DTC(s) are set and the battery 
modules are being replace, any modules causing 
performance DTC(s) should also be replaced. 

e High resistance at a battery module lead or battery 
terminal will also cause a performance DTC to set. 


^ 
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e If battery module voltage is continuously low this is Test Description 
most likely a sense lead problem. 
e Апореп sense lead will cause more then one жыдыды, пою relerto the stepinumber(s) on the 


battery to read 0 - 0.2 volts. 
It may be necessary to drive the vehicle to duplicate 2. Checks to see if other battery pack service is 
the fault conditions. being done. 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Fail Records vehicle mileage since the 
diagnostic test last failed may help determine how often 
the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


DTC 204 Battery 26 Out Of Range 


Goto OBD 
System Check 


Replace all batteries that have stored Out of Range 
and Performance DTC(s) in the battery module 
condition records. Refer to Battery Pack Control 
Module removal and installation. 

Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 


iE 


Goto OBD 
systems check 
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DTC 205 Battery 26 Circuit Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual ~ Тһе battery(s) voltage has dropped below a 
battery modules wired in series. Each of these modules value determined by battery current for 
has a sense lead which enables the Battery Pack 45 seconds: 
Contro! Module to read the voltage of each battery Current Voltage 


module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 


A 


-360 8.87 
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Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


* BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and the true SOC is greater 
than 5096, or a Battery Pack Control Module power 
down has been complete. 

e = If the fault conditions for the DTC are no longer 
present the DTC will switch from current to history. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC(s) can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• опе or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 

* This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 
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* This ОТС can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Ifthe DTC sets and true SOC was greater than 
15%, but the DTC is not current, the battery module 
should be replaced. Also replace any battery 
modules that have set marginal or out of range 
DTC(s). 

* Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


Checks actual module voltage. 


8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 205 Battery 26 Circuit Low Voltage 


E the On-Board Diagnostic System Check 
performed? 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


value when the DTC reset? 


the vehicle has been charged to complete? 


discharge test in this section. 
Is the action complete? 


Charge the vehicle to COMPLETE. 
Was the vehicle able to be charged? Go to Step 3 


Was the state of charge at or below the specified 


Was the vehicle range typical considering the driving 
conditions and temperature? Go to Step 12 Go to Step 6 


1. Connect a scan tool. 
2. View the vehicle charge event history records. 


Did the last four charge event history records show 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 


Value(s) a а 
Goto OBD 
Goto Step 2 | System Check 
Go to Step 8 


Go to Step 4 Go to Step 5 


EH Go to Step 6 Goto Step 7 
Goto Step 8 NN 
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DTC 205 Battery 26 Circuit Low Voltage (continued) 


ш) | Ye | mw | 
consecutive times. 


Is the action complete? EN Go to Step 17 x 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. ; 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within 

the specified value? Goto Step 15 | Goto Step 10 
Inspect the cable connection to the battery module for 
signs of heating or arching. 
Is the connection OK? Go to Step 11 Go to Step 13 


1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? E Goto Step 14 | Goto Step 13 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? Soc Go to Step 19 


Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 
«| Repair the wire between the sense lead connector NE 

and the Battery Pack Control Module. 

Is the action complete? Go to Step 17 


Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 


Battery Pack Internal Diagnostic 529 


Replace the battery module. Also replace any Out of 


DTC 205 Battery 26 Circuit Low Voltage (continued) 
Range, Performance, and Refer to Battery module 
replacement procedure. 


| vau | Yes | No | 
Is the action complete? EX Go to Step 17 XM 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation 
procedure. 
Is the action complete? Go to Step 17 


17 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 

18 during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 206 Battery 26 Circuit Very Low Voltage 
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Circuit Description Conditions for Setting the DTC 
The battery pack assembly consists of 26 individual * The battery(s) voltage has dropped below the 
battery modules wired in series. Each of these modules voltage vs. current table and the condition is present 
has a sense lead which enables the Battery Pack for 30 seconds. 


Control Module to read the voltage of each battery 
module. The Battery Pack Control Module measures the 
voltage by allowing a capacitor to be charged and then 
the voltage across the capacitor is measured. The 
battery module positive voltage reference is from the 
modules sense lead, the negative reference is taken 
from the next modules sense lead. 
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Action Taken When the DTC Sets 


• Battery Pack Control Module will illuminate the BATT 
LIFE light. 

e Battery Pack Control Module will illuminate the 
SERVICE NOW light. 

e Performance will be reduced. 
Propulsion will be disabled after the vehicle is driven 
less then 1 kph for 180 seconds or the vehicle is 
placed in park for 10 seconds. 


Conditions for Clearing the DTC 


~ Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

* BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
5096 or a Battery Pack Control Module power down 
has been completed. 

e The DTC will clear from history after 100 power 
cycles. 

е ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e if one or more battery modules have a significantly 
different voltage then the pack average the pack will 
precharge, then open the high voltage relays after 
30 seconds. In this case the test can not be run and 
the low voltage battery modules that have set Low 
voltage and/or Very Low Voltage module DTC(s) 
should be replaced. 


* This DTC can set if vehicle is driven below 0% user 
SOC (15% true SOC), especially under high loads. 
This does not indicate a failure. 

~ This ОТС can set if there is high resistance on the 
sense lead (greater than 30.9K ohms) or a bad 
battery module. 

e Drive the vehicle under the same conditions and see 
if the DTC will reset. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 
may assist in diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Checks the condition of the battery pack at the time 
the DTC set. 

4. Checks if the DTC is current. 


5. Checks the voltage being sent to the Battery Pack 
Control Module. 


6. Checks actual module voltage. 
8. Checks for the correct resistance in the cable end 
sense lead. 


DTC 206 Battery 26 Circuit Very Low Voltage 


[Step] Action +‘. v | Ye [| No | 

| * [gemens eec Senne [| =| cowsiepz | system Crear 
performed? GotoStep2 | System Check 

| 2 [ies movenoe aneio vociargea? | — | coisips | corsie | 
Was the vehicle able to be charged? Go to Step 3 Go to Step 8 


1. Drive the vehicle until the DTC resets. 
2. Note the conditions when the DTC reset. 
3. Recharge the vehicle to COMPLETE. 


Was the state of charge at or below the specified 


value when the DTC reset? 


Go to Step 4 Go to Step 5 


Was the vehicle range typical considering the driving 
conditions and temperature? Goto Step 12 | GotoStep6 


1. Connect a scan tool. 


2. View the vehicle charge event history records. 
Did the last four charge event history records show 


the vehicle has been charged to complete? 


EAM Go to Step 6 Go to Step 7 


532 Battery Pack Internal Diagnostics 


DTC 206 Battery 26 Circuit Very Low Voltage (continued) 


Perform a battery pack discharge test but do NOT 
replace any battery modules. Refer to Battery pack 
discharge test in this section. 

Is the action complete? 
Return the vehicle to the customer with instructions to 
discharge and charge the vehicle to COMPLETE four 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 0.5 volts 
to Battery pack cover removal and installation. 7 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 9 Go to Step 16 
displayed Battery Pack Control Module voltage within 
1. Disconnect the sense cable from the battery 
module. 
2. Measure the resistance of the sense lead on the 
cable. (Measure from the cable terminal to the 30.9K ohms 
sense lead connector.) 
Is the resistance approximately equal to the specified 
value? Goto Step 14 | Goto Step 13 


| Маше) | Yes | no ] 
E Go to Step 8 I 
consecutive times. 
Measure the voltage directly at the module. 
the specified value? Goto Step 15 | Goto Step 10 
Inform the customer that this is a normal condition 0% USOC 
when the vehicle is discharged below the specified 15% True 
Is the action complete? soc Go to Step 19 


Is the action complete? | = | Go to Step 17 ER 
Does the voltage on the DMM match the scan tool 

Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Goto Step 11 | Goto Step 13 
Replace cable with sense lead. Refer to Battery 

Cable Interconnect removal and replacement. 

Is the action complete? Go to Step 17 


Battery Pack Internal Diagnostic 533 


DTC 206 Battery 26 Circuit Very Low Voltage (continued) 


Go to Step 17 
Battery Pack Control Module removal and installation 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
PSA Go to Step 17 -- 
procedure. 
Is the action complete? Go to Step 17 


Is the action complete? 
Replace the Battery Pack Control Module. Refer to 


Is the action complete? 

Replace the battery module. Also replace any Out of 

Range, Performance, and Refer to Battery module 

replacement procedure. 
7 Was a battery pack discharge test performed during 

this DTC chart? Go to Step 18 

Replace any battery modules that set a DTC(s) 
18 during the battery pack discharge test. Refer to 

Battery module removal procedure. 

Is the action complete? Go to Step 19 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


534 Battery Pack Internal Diagnostics 


DTC 207 Battery 26 Over Voltage 


M КПК LM "s 


inimi 


ваз Ben 
T ahil 


TT 


simis 


210013 


Circuit Description Action Taken When the DTC Sets 
The Drive Motor Battery Assembly consists of 26 e M Battery Pack Control Module will illuminate the 
individual battery modules wired in series. Each of these SERVICE NOW light. 
modules has a sense lead which enables the Battery e Performance will be reduced. 
Pack Control Module to read the voltage of each battery e Charging will be disabled. If the condition continues 
module. The Battery Pack Control Module measures the the high voltage relays will be commanded open. 
voltage by allowing a capacitor to be charged and then e Regeneration is disabled until the Battery Pack 
the voltage across the capacitor is measured. The Control Module goes through a power down. 
battery module positive voltage reference is from the e ОТС will be stored in failure records buffer. 
modules sense lead, the negative reference is taken 
from the next modules sense lead. Conditions for Clearing the DTC 
Conditions for Setting the DTC e If the fault conditions for the DTC are no longer 
5 present the DTC will switch from current to history 
During Propulsion: and the vehicle will return to normal operation. 
e Battery Pack Control Module sees a module 3 volts * The DTC will clear from history after 100 power 
greater than the set module voltage for 30 seconds. cycles. 
(The set module voltage is a calculated module » DTC can be cleared by using the scan tool Clear 
voltage based on temperature.) Info function. 
During no Propulsion: 


e Battery Pack Control Module sees a module 
1.5 volts greater than the set module voltage 
for 30 seconds. >) 


Battery Pack Internal Diagnostic 535 


Е 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
C « This DTC is typically caused by an imbalance in the Diagnostic Table. 
battery pack. Let the battery pack charge to 2. Checks the vehicle under charge conditions. 
completion. Drive the vehicle and verify the DTC 3. Other DTC(s) should be reviewed first. 
does not reset. з 
e Insure that the system regeneration is functioning 4 fleni a tage being sent to the Battery Pack 
горепу. J 
РСР; 5. Checks actual module voltage. 


e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Fail Records vehicle mileage since the 

diagnostic test last failed may help determine how often 

the condition that caused the DTC to be set occurs. This 

may assist in diagnosing the condition. 


DTC 207 Battery 26 Over Voltage 


Was the On-Board Diagnostic System Check Go to OBD 
performed? System Check 
Install the charge paddle in the charge receptacle and 

begin to charge the vehicle. 

Does the DTC reset? 

Are any other BPCM or DMCM DTC(s) set? 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Using a scan tool review and note the battery 
voltages. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal and installation. 
3. Remove the top cover of the battery pack. Refer 
to Battery pack cover removal and installation. 
4. Disconnect the Battery Pack Control Module 
32-way J1 connector and plug in 
J 42568 pin-out box. 
5. Connect a DMM and select the module number 
to measure voltage. 
Does the voltage on the DMM match the scan tool 
displayed Battery Pack Control Module voltage within 
the specified value? Go to Step 5 Go to Step 10 


Measure the voltage directly at the module. 

Does the voltage on the DMM match the scan tool 

displayed Battery Pack Control Module voltage within e 

the specified value? Goto Step 6 Go to Step 9 
Inspect the cable connection to the battery module for 

signs of heating or arching. 

Is the connection OK? Go to Step 8 Go to Step 7 


Replace cable with sense lead. Refer to Battery 
Cable Interconnect removal and installation. 
Is the action complete? Go to Step 11 


536 Battery Pack Internal Diagnostics 


DTC 207 Battery 26 Over Voltage (continued) 


[Se | — — — — Aeon ë [ weg [| Ye | о —] 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? o to Step 11 
Replace the battery module. Refer to Battery module 
replacement procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 11 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


С 


Battery Pack Internal Diagnostic 537 


DTC 217 Battery Pack Voltage Out of Range 


Circuit Description 


The battery pack is separated into two sections each 
containing 13 batteries. The Battery Pack Control 
Module uses two sense lines, one from module 1 and 
the other from module 26, to read total pack voltage. 
This pack voltage is read by referencing modules on 
each side of the shunt low reference. This battery pack 
voltage is compared to the sum of 26 battery modules to 
ensure proper operation. 


Conditions for Setting the DTC 


e Voltage as sensed by the Battery Pack Control 
Module is less than 208, and greater than the sum 
of battery 1-14 voltages or battery pack voltage is 
below 5 volts. 

Current is + 20 amps. 
DTC(s) 305, 309, 310, 311 or 312 are not set. 


Action Taken When the DTC Sets 


e M Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Charging is disabled. 

e The sum of 26 battery voltages will be used for pack 
voltage. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch to history and the 
vehicle will return to normal operation. 

The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


Review scan tool data. 

Refer to any open battery module DTC(s) first. 
Check for poor connections due to loose battery 
terminal nuts before replacing and components. 

If DTC 217 is set the Battery Pack Control Module 
will use the sum of the 26 individual modules for its 
control voltage. 

Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


538 Battery Pack Internal Diagnostics 


Test Description 3. Checks the fault is present. 

Number(s) below refer to the step number(s) on the 4. Checks for an open circuit between the Battery Pack 

Diagnostic Table. Control Module and battery #26. > 

2. All Battery Pack Control Module DTC(s) should be 5. Checks the sense lead to the battery interconnect. 
diagnosed first. 


DTC 217 Battery Pack Voltage Out of Range 
[step | —— —  — — Action — — — — — [| vaut | єз | No | 
| t [жышт == | = | cosine | spat Crece 
performed? Goto Step2 | System Check 
EZ Are any Battery Pack Control Module DTC(s) 1-216 | =. } AUAM [uses] 
or 305, 309, 310, 311 or 312 set? DTCs first Go to Step 3 


1. Using a scan tool record all current and history 
30 seconds 
Goto 
Go to Step4 | Diagnostic Aids 


DTC(s). 
: Go to Step 5 Go to Step 6 
connector to the terminal cable. 


2. Clear all DTC(s). 
Is the resistance greater than the specified value? [ Go to Step7 Go to Step 8 


3. Turn the ignition ON. 
Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Is the action complete? Go to Step 9 


4. Drive the vehicle using at least 20 amps of 
power. 

5. Check For DTC(s). 

Did Battery Pack Control Module DTC 217 reset? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the pack cover. Refer to Cover Removal 
Procedure. 

3. Disconnect the Battery Pack Control Module C1 
connector. 

4. Disconnect the sense lead at battery module 26. 
The connector is attached to the negative battery 
cable. There are two connectors be sure to 
remove the correct one. 

5. Measure from the module sense lead connector 
(Battery Pack Control Module side) to the Battery 
Pack Control Module C1 connector battery pack 
LO voltage signal circuit. 

Is continuity present? 
1. Remove the negative end of the battery cable 

from module #26. 

2. Measure the resistance from the sense lead 


Battery Pack Internal Diagnostic 539 


DTC 217 Battery Pack Voltage Out of Range (continued) 


[Se | — =.  — [vau [ Ye | 


[ No | 
Replace cable with sense lead. Refer to Battery 
7 Cable removal and replacement. 
Is the action complete? Go to Step 9 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 9 
шы eel а] 
Codes. 
Is the action complete? 


Go to OBD 
systems check 


540 Battery Pack Internal Diagnostics 


DTC 218 Battery Pack Voltage Out of Range 


Circuit Description 


The battery pack is separated into two sections each 
containing 13 batteries. The Battery Pack Control 
Module uses two sense lines, one from module 1 and 
the other from module 26, to read total pack voltage. 
This pack voltage is read by referencing modules on 
each side of the shunt low reference. This battery pack 
voltage is compared to the sum of 26 battery modules to 
ensure proper operation. 


Conditions for Setting the DTC 

* Battery Pack Control Module sensed voltage is less 
than the sum of battery module voltage on batteries 
(1-13) + 5 volts. 

e Current is + 20 amps. 


Action Taken When the DTC Sets 


• Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions for the DTC are no longer 
present the DTC will switch from current to history 
and the vehicle will return to normal operation. 

e The DTC will clear from history after 100 power 

cycles. 

DTC can be cleared by using the scan tool Clear 

Info function. 


Diagnostic Aids 


Review scan tool data. 

Refer to any open battery module DTC(s) first. 

~ Check for poor connections due to loose battery 
terminal nuts before replacing and components. 

e If DTC 217 is set the Battery Pack Contro! Module 
will use the sum of the 26 individual modules for its 
contro! voltage. 

Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


^" 


Battery Pack Internal Diagnostic 541 


Test Description 3. Checks the fault is present. 

Number(s) below refer to the step number(s) on the 4. Checks for an open circuit between the Battery Pack 
Diagnostic Table. Control Module and battery #1. 

2. All Battery Pack Control Module DTC(s) should be 5. Checks the sense lead to the battery interconnect. 


diagnosed first. 


DTC 218 $e een Pack Voltage Out of Range 


[олшеу [Yes J o 


[Sep | the On-Board — ÁN System Check Goto OBD 

performed? Goto Step 2 | System Check 
Are any Battery Pack Control Module DTC(s) 1-216 Goto 

set? DTCs first Go to Step 3 


1. Using a scan tool record all current and history 
DTO(s). i 
2. Clear all DTC(s). 
3. Turn the ignition ON. 
4. Drive the vehicle using at least 20 amps of $0 seconds 
power. 
5. Check For DTC(s). Go to 
Did Battery Pack Control Module DTC 218 reset? GotoStep4 | Diagnostic Aids 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

3. Disconnect the Battery Pack Control Module C1 
connector. 

4. Disconnect the sense lead at battery module #1. 
The connector is attached to the positive battery 
cable. 

5. Measure from the module sense lead connector А 
(Battery Pack Control Module side) to the Battery 
Pack Control Module C1 connector battery pack 
HI voltage signal circuit. 

Is continuity present? Goto Step 5 Go to Step 6 


1. Remove the battery to battery cable from 
module #1 negative side. 
2. Measure the resistance from the sense lead 35K ohms 
connector to the terminal cable. 
Is the resistance greater than the specified value? Go to Step 7 Go to Step 8 


542 Battery Pack Internal Diagnostics 


DTC 218 Battery Pack Voltage Out of Range (continued) 


[— — — Amm — ë wwe | е 


Repair the wire between the sense lead connector 
and the Battery Pack Control Module. 
Go to Step 9 
EM Go to Step 9 К 


Replace cable with sense lead. Refer to Battery 

7 Cable removal and replacement. 

Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Yes 
Is the action complete? 
Go to Step 9 


Go to OBD 
systems check 


Battery Pack Internal Diagnostic 543 


DTC 219 Battery Pack Voltage Performance 


213523 
Circuit Description e Conditions must be present for 45 second 
at + 20 amps. 
The Battery Pack Control Module measures the voltage 
across all 26 batteries. It takes the value of the lowest E: ce ассо Мара терт sand 216, 
individual battery module and multiples it by 26. The ^ » p i SIS; SOS 


same is done for the highest module. The Battery Pack Action Taken When the DTC Sets 

Control Module then compares the measured value , e 
pack voltage to the calculated window of the lowestand * Battery Pack Control Module will request the Drive 
highest possible pack voltage. If the pack voltage does Motor Control Module to illuminate the SERVICE 
not fall between the window the DTC will set. SOON light. 


e £ e Charging is disabled. 
Conditions for Setting the DTC e ОТС will be stored in failure records buffer. 


• The battery pack control module sensed battery Conditions for Clearing the DTC 
pack voltage does not equal the sum of the battery . 
module voltages. • If the fault conditions for the DTC are no longer 
e Lowest and highest battery calculations are within a present the DTC will switch to history and the 
calibrated window. vehicle will return to normal operation. 
- 26X lowest module voltage -3 volts = e The DTC will clear from history after 100 power 
(minimum voltage). cycles. 
- 26X highest module voltage +3 volts = • DTC canbecleared by using the scan tool Clear 
(maximum voltage). Info function. 


544 Battery Pack Internal Diagnostics 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


e Review scan tool data. 
e This DTC will not set if Battery Pack Control Module 2. These Battery Pack Control Module DTC(s) should 


DTC 217 or 218 are set. be diagnosed first. 
e Refer to Intermittents Symptom table in order to 8. Checks that the fault is present. 

diagnose intermittent problems. 4. If this fault is present with no other DTC(s) the 
Reviewing the Failure records since the diagnostic test Battery Pack Control Module is faulty. 


last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


DTC 219 Battery Pack Voltage Performance 


[sep | Action — — [ vau | Yes | Ne — | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Are any other Battery Pack Control Module DTC(s) Go to other 
set? DTCs first Go to Step 3 


1. Using a scan tool record all current and history 
30 seconds 
Goto 
Goto Step4 | Diagnostic Aids 


DTC(s). 
2. Clear all DTC(s). 
А Go to Step 5 э] 
Go to OBD 
systems check 


3. Turn the ignition ON. 

4. Drive the vehicle using at least 20 amps of 
power. 

5. Check For DTC(s). 

Did Battery Pack Control Module DTC 219 reset? 

Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module replacement and 

reprogramming. 

Is the action complete? 

Hm Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 


Battery Pack Internal Diagnostic 545 


DTC 220 Battery Pack Low Voltage 


Circuit Description 


The Battery Pack Control Module monitors the voltage 
of the battery pack using Pack-HI апа Pack-LO inputs 
from modules #1 and #26. This voltage is used to track 
the actual available voltage in the battery pack. 


Conditions for Setting the DTC 


• Тһе battery pack sensed voltage falls below the 
voltage vs. current table continuously for 
45 seconds. 


о | 35 | 22 | 2495 |] 
| 2588 | 240 
[288.4 ] 


213523 
Action Taken When the DTC Sets 


e Battery Pack Control Module will illuminate the BATT 
LIFE lamp. 


Conditions for Clearing the DTC 


e = If the fault conditions for the DTC are no longer 
present the DTC will switch to history and the 
vehicle will return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

* BATT LIFE will not clear until the vehicle has been 
charged for 30 minutes and true SOC is greater than 
50% or a Battery Pack Control Module power down 
has been complete. 

• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Review scan tool data. 
e This DTC can set if the vehicle is driven after it 
‘reaches 0% user SOC. This indicates a normal 
condition and the vehicle should be charged. 


546 Battery Pack Internal Diagnostics 


e If a problem exists with the PACK HI or PACK LO Test Description 
circuit DTC(s) 217 and/or 218 will be set. 

e Battery module low voltage DTC should set before beso pee ratara the Step number(s} othe 
Battery Pack Control Module DTC 220. à А 

e Refer to Intermittents Symptom table in order to 3. Checks that the DTC is current. 
diagnose intermittent problems. 4. Driving after 0% SOC will set this DTC normally. 


DTC 220 Battery Pack Low Voltage 


[Stee] — — 5 5 Acton | Маше) | Yes | м | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Are Battery Pack Control Module DTC(s) 1-207 or Go to other 
217, 218 set? DTCs first Go to Step 3 

1. Using a scan tool record all current and history 
2. Clear all DTC(s). 
3. Turn the ignition ON. 
3 30 seconds 
the proper value specified in the voltage vs. 
5. Check For DTC(s). Goto 
Did the DTC reset? GotoStep4 | Diagnostic Aids 
1. Charge the vehicle to COMPLETE. 
2. Clear DTC(s). 
3. Cycle the key off the on again. 
4. Drive the vehicle and allow pack current to reach 
the proper value specified in the voltage vs. 
current table. 
Did the DTC reset? Go to Step 6 Go to Step 7 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 7 


DTC(s). 
4. Drive the vehicle and allow pack current to reach 
Did the DTC set when SOC was at or below the 0% user SOC 
specified value? 1596 true 
SOC Go to Step 5 Go to Step 6 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
7 Codes. Goto OBD 
Is the action complete? systems check 


current table. 


Battery Pack Internal Diagnostic 547 


DTC 221 Battery Pack Extreme Low Voltage 


С 


Circuit Description 


The Battery Pack Control Module monitors the voltage 
of the battery pack using Pack-HI and Pack-LO inputs 


from modules #1 and #26. This voltage is used to track 


the actual available voltage in the battery pack. 
Conditions for Setting the DTC 


• Тһе battery pack sensed voltage falls below a 
value determined by current flow continuously 
for 30 seconds. 


[ urent Г Vonage [ curent | Vorage 
[ 0 ze; | zo | 254 | 
ж [аз [эй | 22s] 
[40 | 2652 [6 | 2283 ] 
5 | 287 | 20 | 2272 
[ -80 2585 | з% 
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Action Taken When the DTC Sets 


* The battery Pack Control Module will illuminate the 
BATT LIFE light. 
* The battery pack control module will illuminate the 
SERVICE NOW light. 
Performance will be reduced. 
Propulsion will be disabled when: 
- The vehicle speed is less than 1 km/h 
for 180 seconds. 
- The vehicle is in park for 10 seconds. 


Conditions for Clearing the DTC 


* Ifthe fault conditions for the DTC are no longer 
Present the DTC will switch to history and the 
vehicle will return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

*  BATT LIFE light will not clear until the vehicle has 
been charged for 30 minutes and true SOC is 
greater than 50% or Battery Pack Control Module 
power down has been completed. 

* ‘DTC can be cleared by using the scan tool Clear 
Info function. 


548 Battery Pack Internal Diagnostics 


Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e Review scan tool data. Diagnostic Table. ‘ >) 
e This ОТС can set if the vehicle is driven after it 3. Checks that the DTC is current. 
reaches 0% true SOC. This indicates a normal 4. Driving after 0% SOC will set this DTC normally. 


condition and the vehicle should be charged. 
e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 


DTC 221 Battery Pack Extreme Low Voltage 


fae] es | w 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 

Are Battery Pack Control Module DTC(s) 217 or 218 Go to other 
set? DTCs first Go to Step 3 


1. Using a scan tool record all current and history 
DTOC(s). 
2. Clear all DTC(s). 
3. Turn the ignition ON. 
4. Drive the vehicle and allow pack current to reach 
the proper value specified in the voltage vs. 
current table. 
5. Check For DTC(s). Goto 
Did Battery Pack Control Module DTC 220 reset? GotoStep4 |Diagnostic Aids 


Did the DTC set when SOC was at the specified 096 user SOC 
value? 1596 true 
SOC GotoStep5 | Goto Step 6 Yy 


30 seconds 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 


Charge the vehicle to completion. to Vehicle 
Is the action complete? 100% SOC Go to Step 7 will not charge 
reprogramming. 


is the action complete? EN Go to Step 7 REI 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 

Is the action complete? systems check 


Battery Pack Internal Diagnostic 549 
усех отепа Siagnostic 549. 


DTC 222 Battery Pack Extreme Over voltage 


Circuit Description 


The Battery Pack Control Module monitors the voltage 
of the battery pack using Pack-HI and Pack-LO inputs 
from modules #1 and #26. During Charging or 
regeneration the Battery Pack Control Module will select 
a maximum operation voltage based on temperature. 
This voltage defines the highest pack voltage acceptable 
without setting a DTC. 


Conditions for Setting the DTC 


* This DTC will set anytime the battery voltage 
exceeds the voltage lid plus 10 volts for 10 seconds. 


Action Taken When the DTC Sets 


e The battery Pack Control Module will illuminate the 
BATT LIFE light. 

• The battery pack control module will illuminate the 
SERVICE NOW light. 
Performance will be reduced. 
Regeneration is disabled until Battery Pack Control 
Module power down. 

• If charging the auto disconnect relays are opened if 
the charger does not respond to Zero(0) current 


213523 


Conditions for Clearing the DTC 


If the fault conditions for the DTC are no longer 
present the DTC will switch from current and the 
vehicle will return to normal operation. 

BATT LIFE light will not clear until the vehicle has 
been charged for 30 minutes and true SOC is 
greater than 5096 or Battery Pack Control Module 
power down has been completed. 

The DTC will clear from history after 100 power 
cycles, 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


View scan tool data. 

View the charger event history tables to determine 
the conditions the DTC set under. 

If the DTC set during charging, check the charger for 
Correct output and type of charger. 

Refer to /ntermittents Symptom table in order to 
‘diagnose intermittent problems. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


request. 
* Charging is disabled. 


550 Battery Pack Internal Diagnostics 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks that the DTC is current. 


DTC 222 Battery Pack Extreme Over voltage 
Cation — — — — T ww | Ye [м | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? System Check 


Are Battery Pack Control Module DTC(s) 217, 218 or 
286 to 296 set? 


1. Using a scan tool record all current and history 
DTC(s). 


[ Step | 
2. Clear all DTC(s). 
3. Cycle the vehicle OFF then ON. 
e 4. Drive the vehicle and allow pack current to reach 

the proper value specified in the voltage vs. 
current table. + 

5. Check For DTC(s). 

Did Battery Pack Control Module DTC 222 reset? 


Goto 
Diagnostic Aids 


ЕЯ Go to Step 5 el 
Goto OBD 
systems check 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Battery Pack Internal Diagnostic 551 


DTC 225 Battery Pack Current 


Circuit Description 


The Battery Pack Control Module monitors the battery 
Current through a shunt. The shunt splits the battery 
Pack down to 13 batteries on the shunt high (positive) 
and 13 batteries on the shunt low (negative) side. 


Conditions for Setting the DTC 
This DTC will set anytime the current is : 


e +400 amps for 120 seconds 
e +443 amps for 0.5 seconds 
* DTC(s) 305, 309, 310, 311 or 312 are not set. 


Action Taken When the DTC Sets 


• When the DTC fault conditions are met for five 
seconds the USOC gauge on dash will switch 
between 0 and estimated SOC. 

* Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

Charging is disabled. 
Power use gauge will default to zero (0). 
* DTC will be stored in failure records buffer. 


213523 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current and move to history. The 
vehicle will then return to normal operation. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. - 


Diagnostic Aids 

e View scan tool data. 

* SOC information may not be accurate when this 
DTCis set. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


552 Battery Pack Internal Diagnostics 


Test Description 4. Checks the shunt HI circuit for an open. 


Number(s) below refer to the step number(s) on the 5. Checks the shunt LO circuit for an open. 
Diagnostic Table. 7. Checks the shunt for an open or high resistance. 


2. Checks that the fault is present. 
DTC 225 Battery Pack Current 
[— — — de. [шу] ww. T мю | 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check. 


1. Using a scan tool record all current and history 
DTC(s). 

2. Clear all DTC(s). 

3. Cycle the vehicle OFF then ON. SQ seconds 

4. Check For DTC(s). Goto 
Did Battery Pack Control Module DTC 225 reset? Go to Step 3_| Diagnostic Aids 
Caution: Removal of the battery pack requires 

Go to Step 4 


the high voltage system to be disabled and 

exposed. Refer to the Battery Pack Removal 
- Go to Step 5 Go to Step 10 
- Go to Step 6 Go to Step 10 


procedure for safety information. 
EE Go to Step 7 Go to Step 9 


1. Remove the battery pack from the vehicle. 
Go to Step 11 Go to Step 8 


2. Remove the pack cover. 
Is the action complete? 
1. Disconnect the Battery Pack Control Module 
C1 connector. 
2. Install a test lead in C1 Battery Pack Control 
Module connector shunt HI pin 23. 
Important: Do not touch or short any of the 
other Battery Pack Control Module pins on the 
C1 connector. 
8. Measure the resistance from the shunt positive 
lead to the Battery Pack Control Module shunt HI 
pin 23. 
Is the resistance less than the specified value? 
1. Install a test lead in C1 Battery Pack Control 
Module connector shunt LO pin 8. 
Important: Do not touch or short any of the 
other Battery Pack Contro! Module pins on the 
C1 connector. 
2. Measure the resistance from the shunt negative 
lead to the Battery Pack Control Module shunt 
LO pin 8. 
Is the resistance less than the specified value? 
Check the connections of the shunt harness at the 
shunt. 
Are the connections OK? 
1. Perform the upper level high voltage reduction 
procedure. 
2. Disconnect and remove and cover the battery 
leads to the shunt. 
3. Measure the resistance of the shunt. 
Does the resistance equal the specified value? 


3 


Battery Pack Internal Diagnostic 553 


DTC 225 Battery Pack Current (continued) 
Value(s) 


Replace the shunt. Refer to Shunt Removal and 
Replacement. 
Is the repair complete? Go to Step 12 


Repair or replace the connections to the shunt. 
Is the repair complete? Go to Step 12 
Repair the wire between the shunt and the Battery 
Pack Control Module. 
Go to Step 12 


Is the repair complete? =a 
Replace the Battery Pack Control Module. Refer to 
Go to Step 12 
Go to OBD 
system check 


Battery Pack Control Module replacement and 
reprogramming. 
Is the repair complete? 


g Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 


554 Battery Pack Internal Diagnostics 


DTC 230 State of Charge Low 


Circuit Description 


The Battery Pack Control Module monitors the current 
and voltage to establish the state of charge of the 
battery pack. This information is displayed on the User 
State Of Charge gauge to indicate the level of charge in 
the battery pack. 


Conditions for Setting the DTC 
e User State Of Charge = 0% for 10 seconds. 
Action Taken When the DTC Sets 


e The battery pack control module will illuminate the 
BATT LIFE light. 


Conditions for Clearing the DTC 


• Ifthe fault conditions are no longer present the DTC 
will clear form current and move to history. The 
vehicle will then return to normal operation. 


213523 


BATT LIFE light will not clear until the vehicle has 
been charged for 30 minutes and true SOC is 
greater than 50% or Battery Pack Control Module 
power down has been completed. 

The DTC will clear from history after 100 power 
cycles. 

DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


The vehicle needs to be charged. 
View scan tool data. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. This indicates the batteries need to be charged. 


Battery Pack Internal Diagnostic 555 


DTC 230 State of Charge Low 
[ation iat Ye] WE | 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is the fault present? Go to 
Goto Step3 | Diagnostic Aids 
3 Charge the vehicle to completion. Goto Vehicle 
Is the action complete? Go to Step 4 not charge 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Go to OBD 
systems check 


[ Step | 
1 


Codes. 
Is the action complete? 


556 Battery Pack Internal Diagnostics 


eee ee ee en 


DTC 231 State of Charge Very Low 


Circuit Description 


The battery pack module monitors the state of charge 
present in the battery pack. After the pack is charged to 
completion the battery pack true state of charge value is 
reduced by 15% and displayed on the instrument panel 
state of charge gauge. Because of this feature when the 
state of charge gauge reads zero, the battery pack still 
holds a 15% actual state of charge. 


Conditions for Setting the DTC 

‘e True state of charge has fallen below 10% 
for 10 seconds. 

Action Taken When the DTC Sets 


e Тһе battery pack Control Module will illuminate the 
BATT LIFE light. 

e The battery pack control module will illuminate the 
SERVICE NOW light. 

e Performance will be reduced. 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 


• The DTC will clear from history after 100 power 
cycles. 

e ВАТТ LIFE light will not clear until the vehicle has 
been charged for 30 minutes and true SOC is 
greater than 50% or Battery Pack Control Module 
power down has been completed. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• View scan tool data. 

e This DTC will set if the vehicle is driven after 
reaching 096 user SOC as read by the vehicle 
SOC gauge. 

• Тһе vehicle should be charged to completion. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. This DTC does not indicate a failure. 


DTC 231 State of Charge Very Low 


Was the On-Board Diagnostic System Check 
performed? 


the vehicle and test drive. 
Is the action complete? 


[— ———  — Hein o O f a 


This DTC does not indicate a failure. Refer to other 
stored DTC(s). If no other DTC(s) are present, charge 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Goto OBD 
Go to Step 2 System Check 


EN Go to Step 3 fae 
Go to OBD 
systems check 


с 


Battery Pack Internal Diagnostic 557 


DTC 233 Battery Temperature Sensor 1 High 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #1 is below -19°C (-2°F). 


Action Taken When the DTC Sets 


* Battery Pack Control Module will request the Drive 
Motor Contro! Module to illuminate the SERVICE 
SOON light only if two of the six temperature 
sensors have set DTC(s). 


e If two or more sensors are failed charging will be 
disabled. > 
e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

«The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 

Check for the following conditions: 

e Мем scan tool data. 

e Тһе average temperature is used for SOC 
calculation. 


Maximum temperature is used for charging and 
cooling. 


558 Battery Pack Internal Diagnostics 


TEMPERATURE SENSOR LOCATION TABLE 
Battery 8 Battery 24 
Battery 13 Battery 25 е decade ук ера 

. Checks the harness and sensor to verify the Battery 
Вайегу1В Battery -26 Pack Control Module reading. 


Reviewing the Failure records since the diagnostic test 7. Checks the sensor for a faulty thermal resistor. 
last failed may help determine how often the condition Ле i на 

that caused the DTC to be set occurs. This may assist in Checks circuit 981 for an open condition. 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. The System will function with one faulty sensor. 


o 


DTC 233 Battery Temperature Sensor 1 High 
Г — — Adwi:t- -. .— Голае Ц 


Was the On-Board Diagnostic System Check Goto OBD 
performed? р Goto Ѕіер2 | System Check 


| 2 _| Is there more then one temperature sensor DTC set? Go to Step 3 Go to Step 4 


Is the DTC current? Go to 
Go to Step 5 iagnostic Aids 


Ye [| w —] 


The system will function properly with one failed 
Go to Step 5 Go to Step 13 


sensor. Disregard the DTC unless other pack service 
Go to Step 6 


is required. 
2.84 K ohms 
Go to Step 7 Go to Step 12 


Is battery pack service being performed due to 
another DTC? 
2.84 K ohms 
Go to Step 11 Go to Step 8 
o- Go to Step 9 Go to Step 10 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 

1. Disconnect the gray 32-way Battery Pack Control 

Module C2 connector. 3 

2. Measure the resistance between pins 22 and 31 
of the Battery Pack Control Module harness 
connector. 

Is the resistance greater than the specified value? 

Disconnect the temperature sensor and measure the 

resistance across the sensor. 

Is the resistance greater than the specified value? 

Measure continuity between the sensor connector 

and pin 22 of the C2 Battery Pack Control Module 

harness. 

Is continuity present? 


Battery Pack Internal Diagnostic 559 


DTC 233 Battery Temperature Sensor 1 High (continued) 


[Se | — — Aen ëf a ve [е 


Repair open in circuit from pin 31. 

Is the action complete? 

Repair open in circuit from pin 22. 

Is the action complete? Go to Step 13 
Replace the battery module temperature sensor. 

Is the action complete? Go to Step 13 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module replacement and 

reprogramming. 

Is the action complete? Go to Step 13 


Codes. 
Is the action complete? 


Goto OBD 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
systems check 


560 Battery Pack Internal Diagnostics 


DTC 234 Battery Temperature Sensor 1 Low 


Circuit Description e If two or more sensors are failed charging will be 


disabled. 


The Battery Pack CartroL Module monitors 6 e DTC will be stored in failure records buffer. 


temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine Conditions for Clearing the DTC 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack x 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

The DTC will clear from history after 100 power 


Control Module will use the other remaining five sensors cycles. А 
to control the battery temperature. The system will • ОТС can be cleared by using the scan tool Clear 
Operate normally until two or more sensors fail. Info function. 
Conditions for Setting the DTC Diagnostic Aids 
© Battery Pack Control Module sensed temperature of Check for the following conditions: 
Sensor #1 is above 65°C (149°F). e The average temperature is used for SOC 
Action Taken When the DTC Sets нта satan а 
ахітит temperature is used for charging ani 
е Battery Pack Control Module will request the Drive 9 cooling. P ging 


Motor Contro! Module to illuminate the SERVICE 
SOON light only if two of the six temperature 
sensors have set DTC(s). 


Battery Pack Internal Diagnostic 561 


Test Description 


TEMPERATURE SENSOR LOCATION TABLE 
Battery # Battery # 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. The System will function with one faulty sensor. 


6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 
Reviewing the Failure records since the diagnostic test 7. Checks the sensor for a faulty thermal resistor. 


last failed may help determine how often the condition Зн -Ж 
that caused the DTC to be set occurs. This may assist in 8 Checks circuit 981 for an open condition. 


diagnosing the condition. 


DTC 234 Battery Temperature Sensor 1 Low 
Was the On-Board Diagnostic System Check 


Goto OBD 
performed? Go to Step 2 System Check 
Is there more then one temperature sensor DTC set? | — | GotoStep3 | GotoStep4 


Is the DTC current? Go to 
Goto Step 5 | Diagnostic Aids 


The system will function properly with one failed 

sensor. Disregard the DTC unless other pack service 

is required, 

Is battery pack service being performed due to E 

another DTC? Go to Step 5 Go to Step 13 
to pack cover removal. 


Caution: To reduce the risk of severe shocks 
Is the action complete? Go to Step 6 


and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. А 
2. Measure the resistance between pins 22 and 31 558 ohms 
of the Battery Pack Control Module harness 
connector. 
Is the resistance less than the specified value? Go to Step 7 Go to Step 12 
Disconnect the temperature sensor and measure the 
^ resistance across the sensor. 
Is the resistance less than the specified value? Go to Step 11 Go to Step 8 
Measure continuity between the sensor connector 
and pin 22 of the C2 Battery Pack Control Module 
harness. 
Is continuity present? Go to Step 9 Go to Step 10 


System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 


562 Battery Pack Internal Diagnostics 


DTC 234 Battery Temperature Sensor 1 Low (continued) 


Еи 


Repair open in circuit 966 from ріп 31. 
Is the action complete? Go to Step 13 
Repair open in circuit 981 from pin 22. 

Go to Step 13 


Step | No | 
10 Ж 
Is the action complete? 
Replace the battery module temperature sensor. 
Go to Step 13 
Replace the Battery Pack Control Module. Refer to 
12 reprogramming. 
Go to Step 13 


п Is the action complete? 
Battery Pack Control Module replacement and 


Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

‘Is the action complete? 


Go to OBD 
systems check 


Battery Pack Internal Diagnostic 563 


DTC 235 Battery Temperature Sensor 1 Out of Range 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


* Temperature sensor #1 is reading 15°C (27°F) 
higher or lower the pack average temperature. 


Action Taken When the DTC Sets 


• Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only if two of the six temperature 
sensors have set DTC(s). 

• If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


• Ifthe fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

* The DTC will clear from history after 100 power 


cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


e View scan tool data. 

e Insure that the temperature sensor is attached to the 
battery properly. 

• Тһе average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[ Senor | Bates | Sensore | Batty | 


564 Battery Pack Internal Diagnostics 
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Temperature vs Resistance Values (Approximate) 
-40 100544 
-31 72206 
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Test Description 
Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
2. The System will function with one faulty sensor. 


6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 981 for an open condition. 


Battery Pack Internal Diagnostic 565 


DTC 235 Battery Temperature Sensor 1 Out of Range 


Was the On-Board Diagnostic (OBD) System Check 
performed? 


Yes 


Go to OBD 
Goto Step2 | System Check 
Goto Steps 


Go to 
Goto Step5 | Diagnostic Aids 


Go to Step 5 Go to Step 13 


8 Go to Step 6 i 


Refer to 
Diagnostic 
Aids 
Go to Step 12 Go to Step 7 


Go to Step 11 Go to Step 8 
Is continuity present? Go to Step 9 Go to Step 10 


Repair open in circuit from pin 31« 

Is the action complete? Go to Step 13 

Repair open in circuit from pin 22. Refer to 

Is the action complete? Go to Step 13 | Diagnostic Aids 


Is there more then one temperature sensor DTC set? 


Is the DTC current? 


The system will function properly with one failed 

sensor. Disregard the DTC unless other pack service 

is required. 

Is battery pack service being performed due to 

another DTC? 

Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 

Module C2 connector. 

2. Measure the resistance between pins 22 and 31 
of the Battery Pack Control Module harness 
connector. 

Does the resistance match the current temperature in 
the Temperature vs. Resistance table? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 

Is the resistance approximately the same as the 
reading in step 6? 
Measure contínuity between the sensor connector 
and pin 22 of the C2 Battery Pack Control Module 


Replace the battery module temperature sensor. 
Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and" 
reprogramming. 

Is the action complete? 

m Clear DTC's. Refer To Clearing Diagnostic Trouble 


Go to Step 13 


Go to Step 13 и! 


Codes. 
Is the action complete? 


Goto OBD 
systems check 


566 Battery Pack Internal Diagnostics 


DTC 237 Battery Temperature Sensor 2 High 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Contro! Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #2 is below -19°C (-2°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

• If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 

e Ifthe fault conditions are no longer present the ОТС 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function . 


Diagnostic Aids 

Check for the following conditions: 

e Тһе average temperature is used for SOC 
calculation. 


Maximum temperature is used for charging and 
cooling. 


TEMPERATURE SENSOR LOCATION TABLE 
| Sensor | Battery # 
Battery 8 Battery 24 
Battery 13 Battery 25 
Battery 18 Battery 26 
Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Battery Pack Internal Diagnostic 567 


Test Description 6. Checks the harness and sensor to verify the Battery 
Number(s) below refer to the step number(s) on the Pack Control Module reading. 4 
Diagnostic Table. 7. Checks the sensor for a faulty thermal resistor. 


2. The System will function with one faulty sensor, 8. Checks circuit 963 for an open condition. 


DTC 237 Battery Temperature Sensor 2 High 
[Se [Action [мз | Ye | w +d 
1 Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Is there more then one temperature sensor DTC set? Go to Step 3 Go to Step 4 


Is the DTC current? Go to 
Go to Step 5 gnostic Aids 


The system will function properly with one failed 

sensor. Disregard the DTC unless other pack service 

is required. 

Is battery pack service being performed due to 

another DTC? Go to Step 5 Go to Step 13 


L2 | 

Caution: To reduce the risk of severe shocks 

and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? Go to Step 6 


connector. 
Is the resistance greater than the specified value? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 
Is the resistance greater than the specified value? 


1. Disconnect the gray 32-way Battery Pack Control 
2.84 K ohms 
Go to Step 7 Go to Step 12 


Module C2 connector. 
Go to Step 11 Go to Step 8 


2. Measure the resistance between pins 23 and 31 
Go to Step 9 Go to Step 10 


of the Battery Pack Control Module harness 


2.84 K ohm 


Measure continuity between the sensor connector 


and pin 23 of the C2 Battery Pack Control Module 
harness. 
15 continuity present? 
Ей Repair open їп circuit from рїп 31. 
Is the action complete? 


568 Battery Pack Internal Diagnostics 


DTC 237 Battery Temperature Sensor 2 High (continued) 
лш ee ee 
Is the action complete? Go to Step 13 
зге. 
Is the action complete? Go to Step 13 


Replace the Battery Pack Control Module. Refer to 
Go to Step 13 


reprogramming. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


12 Battery Pack Control Module replacement and 
Go to OBD 
systems check 


Battery Pack Internal Diagnostic 569 


DTC 238 Battery Temperature Sensor 2 Low 


` 
i 
1 
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Circuit Description Conditions for Clearing the DTC 

The Battery Pack Control Module monitors 6 e һе fault conditions are no longer present the DTC 
temperature sensors within the battery pack assembly. will clear form current. The vehicle will then return to 
Each of these temperature sensors is used to determine normal operation. 

the overall pack temperature and the need for heating, e The DTC will clear from history after 100 power 
cooling, SOC and charging of the battery modules. The cycles. 

Battery Pack Control Module also monitors each * DTC can be cleared by using the scan tool Clear 
temperature sensor for an open, short or out of range Info function. 


condition. If one of the six sensors fail, the Battery Pack А n 
Control Module will use the other remaining five sensors Diagnostic Aids 
to control the battery temperature. The system will Check for the following conditions: 
operate normally until two or more sensors fail. k 
• The average temperature is used for SOC 
Conditions for Setting the DTC calculation. 


* Battery Pack Control Module sensed temperature of — * Marima temperature is used for charging and 
cooling. 


sensor #2 is above 65°C (149°F). 

Action ‘Taken When ihe DTG Seis тае SENSOR LOCATION n п 

* Battery Pack Control Module will request the Drive Banery £ 
Motor Control Module to illuminate the SERVICE Battery 8 Battery 24 
SOON light only after one of the other five Battery 13 Battery 25 
temperature sensors have set DTC(s). Battery 26 


С 5 хна гурге аервоге are ы кай wil be Reviewing the Failure records since the diagnostic test 
fan? Pree last failed may help determine how often the condition 
* OTOMI be stared in fere records bufer, that caused the DTC to be set occurs. This may assist in 


diagnosing the condition. 


570 Battery Pack Internal Diagnostics 


Test Description 6. Checks the harness and sensor to verify the Battery 


Number(s) below refer to the step number(s) on the Pack Control Module reading. і 
Diagnostic Table. Checks the sensor for a faulty thermal resistor. ) 


2. The System will function with one faulty sensor. Gheckes circuit 963 for an open condition. 


DTC 238 Battery Temperature Sensor 2 Low 
[ —— — — Aden — - мама) | [ Ne  ] 


Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


Is there more then one temperature sensor ОТС set? | — — | Goto Step3 Go to Step 4 


Is the DTC current? Go to 
Goto Step5 | Diagnostic Aids 


The system will function properly with one failed 
Go to Step 5 Go to Step 13 


sensor. Disregard the DTC unless other pack service E 
= Go to Step 6 |] 


and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 

2. Measure the resistance between pins 23 and 31 
of the Battery Pack Control Module harness 
connector. 

Is the resistance less than the specified value? 
Disconnect the temperature sensor and measure the 
7 resistance across the sensor. : 

Is the resistance less than the specified value? 
Measure continuity between the sensor connector 
and pin 23 of the C2 Battery Pack Control Module 
harness. 

15 continuity present? 


Repair open in circuit from pin 31. 
Is the action complete? 


is required. 
Go to Step 7 Goto Step 12 


Is battery pack service being performed due to 
Go to Step 11 Goto Step 8 


another DTC? 
Go to Step 9 Go to Step 10 


Caution: To reduce the risk of severe shocks 


Battery Pack Internal Diagnostic 571 


DTC 238 Battery Temperature Sensor 2 Low (continued) 


[se Am —— машав) | Ye [| Ne | 
Ass ee RERO С Pero lem 
Is the action complete? Go to Step 13 
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Is the action complete? Go to Step 13 


Replace the Battery Pack Control Module. Refer to 
12 Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 13 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
Is the action complete? Systems check 


572 Battery Pack Internal Diagnostics 


DTC 239 Battery Temperature Sensor 2 Out of Range 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Contro! Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


Temperature sensor #2 is reading 15°C (27°F) higher or 
lower the pack average temperature. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

e If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 

e Ifthe fault conditions are no longer present the ОТС 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC canbe cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• Тһе average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


| Sensore [Bateys | Sensor# | Bates | 
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Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 
Diagnostic Table. 

2. The System will function with one faulty sensor. 


6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 963 for an open condition. 


574 Battery Pack Internal Diagnostics 


DTC 239 Battery Temperature Sensor 2 Out of Range 
от [| мамаа) | 


Was the On-Board Diagnostic (OBD) System Check 
performed? 


Is there more then one temperature sensor DTC set? 


Is the DTC current? 


The system will function properly with one failed 

sensor. Disregard the DTC unless other pack service 

is required. 

Is battery pack service being performed due to 

another DTC? 

Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 

Module C2 connector. 

2. Measure the resistance between pins 23 and 31 
of the Battery Pack Control Module harness 
connector. 

Does the resistance match the current temperature in 
the Temperature vs. Resistance table? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 


Go to OBD 
GotoStep2 | System Check 


Go to Step 3 Go to Step 4 


Go to 
Goto Step5 | Diagnostic Aids 


Go to Step 5 Go to Step 13 


H Go to Step Й 


Refer to 
Diagnostic 
Aids 
Go to Step 12 Go to Step 7 
Is the resistance approximately the same as in 


Step 6? | = | Go to Step 11 Go to Step 8 

Measure continuity between the sensor connector 
and pin 23 of the C2 Battery Pack Control Module 
harness. х 
Is continuity present? Go to Step 9 Go to Step 10 


Repair open in circuit from pin 31. 
Is the action complete? Go to Step 13 
Repair open in circuit from pin 23. 
Is the action complete? Step 13 
Replace the battery module temperature sensor. 
Is the action complete? Go to Step 13 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 13 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Go to OBD 
systems check 


Codes. 
Is the action complete? 


EE 
Ea 


Cc: 


Battery Pack Internal Diagnostic 575 


DTC 241 Battery Temperature Sensor 3 High 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


* Battery Pack Control Module sensed temperature of 
sensor #3 is below -19°C (-2°F). 


Action Taken When the DTC Sets 


* M Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

If two or more sensors are failed charging will be 
disabled. 

* DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 


cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function: 

Diagnostic Aids 


Check for the following conditions: 

e The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[ Sensors | Bates | Sensors | Batey* | 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


576 Battery Pack Internal Diagnostics 


Test Description 6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 938 for an open condition. ә 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. The System will function with one faulty sensor. 


DTC 241 Battery Temperature Sensor 3 High 


Values) | Yes | No — | 


Goto OBD 
GotoStep2 | System Check 


Yes 
Go to Step 3 Go to Step 4 


Go to 
Goto Step 5 | Diagnostic Aids 


Go to Step 5 Go to Step 13 


Go to Step 6 | 


Is the resistance greater than the specified value? Go to Step 7 Go to Step 12 


Disconnect the temperature sensor and measure the 
resistance across the sensor. - | 2.84 K ohms 
Is the resistance greater than the specified value? Go to Step 11 Go to Step 8 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled, 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 24 and 29 
of the Battery Pack Control Module harness 
connector. 


2.84 K ohms 


Measure continuity between the sensor connector 
Go to Step 9 Go to Step 10 


and pin 24 of the C2 Battery Pack Control Module 
harness. 


15 continuity present? 
Repair open in circuit from pin 29. 
Is the action complete? 

Repair open in circuit from pin 24. 
Is the action complete? 


Battery Pack Internal Diagnostic 577 


DTC 241 Battery Temperature Sensor 3 High (continued) 


уве) 


& 11 Replace the battery module temperature sensor. 
Is the action complete? Go to Step 13 


Replace the Battery Pack Control Module. Refer to 
2 Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 13 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Goto OBD 
Systems check 


Codes. 
Is the action complete? 


578 Battery Pack Internal Diagnostics 


DTC 242 Battery Temperature Sensor 3 Low 


Circuit Description 


The Battery Pack Control Module monitors 

6 temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #3 is above 65°C (149°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

e If two or more sensors are failed charging will be 
disabled. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


• If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 


cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


» The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


Sensor # 
Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 


that caused the DTC to be set occurs. This may assist in 


diagnosing the condition. 


ә 


Battery Pack Internal Diagnostic 579 


Test Description 6. Checks the harness and sensor to verify the Battery 
Number(s) below refer to the step number(s) on the Pack Control Module reading. * 
Diagnostic Table. 7. Checks the sensor for a faulty thermal resistor. 


2. The System will function with one faulty sensor. Be Ghacks circuit SB fer am open condition: 


DTC 242 Battery Temperature Sensor 3 Low 
[se | — == — Т Vw | Ye [| о  ] 


Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Is there more then one temperature sensor DTC set? |  — [| GotoStep3 | GotoStep4 


Is the DTC current? Goto — 
Goto Step5 | Diagnostic Aids 


The system will function properly with one failed 
Go to Step 5 Go to Step 13 


sensor. Disregard the DTC unless other pack service 
> Go to Step 6 p 
connector. 


disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 24 and 29 
of the Battery Pack Control Module harness 


another DTC? 
disabled any time service work is being 
after the High Voltage System has been 
Measure continuity between the sensor connector 
Is continuity present? Go to Step 9 Go to Step 10 


is required. 
Caution: To reduce the risk of severe shocks 
performed on or around the High Voltage 
15 the resistance less than the specified value? je Goto Step7 | Goto Step 12 
and pin 24 of the C2 Battery Pack Control Module 
Repair open in circuit from pin 29. 
Is the action complete? Go to Step 13 


Is battery pack service being performed due to 
and burns, the High Voltage System should be 
System. The 12-volt system will still be active 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 
Is the resistance less than the specified value? Go to Step 11 Go to Step 8 
harness. 
Repair open in circuit from pin 24. ыг 
Is the action complete? Go to Step 13 


580 Battery Pack Internal Diagnostics 


DTC 242 Battery Temperature Sensor 3 Low (continued) 
[Action (Valet) 
Replace the battery module temperature sensor. 
Go to Step 13 


d Go to Step 13 БИЙ 


гергодгаттїпд. 
Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
Go to OBD 
systems check 


Battery Pack Internal Diagnostic 581 


DTC 243 Battery Temperature Sensor 3 Out of Range 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


Temperature sensor #3 is reading 15°C (27°F) higher or 
lower the pack average temperature. 


Action Taken When the DTC Sets 


• Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 


cycles. 
e DTC can be cleared by using the scan tool Clear 
Info function z 
Diagnostic Aids 


Check for the following conditions: 


• The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[Sensors Bate | Sensor# | Batey? | 


C 


Battery Pack Internal Diagnostic 581 


DTC 243 Battery Temperature Sensor 3 Out of Range 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


Temperature sensor #3 is reading 15°C (27°F) higher or 
lower the pack average temperature. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 

e If the fault conditions are no longer present the ОТС 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function ғ 


Diagnostic Aids 
Check for the following conditions: 


~ The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[ Sensors | Batey | Sensor | Bates | 


Battery Pack Internal Diagnostic 583 


DTC 243 Battery Temperature Sensor 3 Out of Range 


irr = ë ëO 
Was the On-Board Diagnostic (OBD) System Check 
performed? 


Is there more then one temperature sensor DTC set? 


Is the DTC current? 


The system will function properly with one failed 

sensor. Disregard the DTC unless other pack service 

is required. 

Is battery pack service being performed due to 

another DTC? 

Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 

Module C2 connector. 

2. Measure the resistance between pins 24 and 29 
of the Battery Pack Control Module harness 
connector. 

Does the resistance match the current temperature in 
the temperature vs. Resistance table? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 


Goto OBD 
Goto Step2 | System Check 


| —— — | Goto Steps 


Go to 
GotoStep5 | Diagnostic Aids 


Go to Step 5 Go to Step 13 


Ё Go to Step 6 y 


Refer to 
Diagnostic 
Aids 
Go to Step 12 Go to Step 7 
Is the resistance approximately the same as in 


Step 6? EN Go to Step 11 Goto Step 8 

Measure continuity between the sensor connector 
and pin 24 of the C2 Battery Pack Control Module 
harness. 
Is continuity present? Go to Step 9 Go to Step 10 


Repair open in circuit from pin 29. 
Is the action complete? Go to Step 13 
Repair open in circuit from pin 24. 
Is the action complete? Go to Step 13 
Replace the battery module temperature sensor. 
Go to Step 13 


Is the action complete? 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module replacement and 

reprogramming. 

Is the action complete? Go to Step 13 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Goto OBD 
15 the action complete? Systems check 


584 Battery Pack Internal Diagnostics 


DTC 245 Battery Temperature Sensor 4 High 
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Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. її one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #4 is below -19°C (-2.2°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

e If two or more sensors are failed charging will be 
disabled. 

* DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 

- Info function. 


Diagnostic Aids 

Check for the following conditions: 

e View scan tool data. 

• The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


Bates | Sensor# | Battery | 
[Temps —[Batery 18 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


2 


Battery Pack Internal Diagnostic 585 


Test Description 6. Checks the harness and sensor to verify the Battery 


Number(s) below refer to the step number(s) on the Pack Control Module reading. : 
& Diagnostic Table. 7. Checks the sensor for a faulty thermal resistor. 
2. The System will function with one faulty sensor. E^ сеске circuit 228 rar апорап eandition: 


DTC 245 Battery Temperature Sensor 4 High 


Yes | m | 
Goto OBD 
Go to Step 2 System Check 
Go to Step 3 Go to Step 4 


Goto 
GotoStep5 | Diagnostic Aids 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 


Go to Step 5 Go to Step 13 
to pack cover removal. 


Is the action complete? Ё Go to Step 6 | 


1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 25 and 29 
of the Battery Pack Control Module harness 2,84 K ohms 
connector. 
Is the resistance greater than the specified value? Go to Step 7 Go to Step 12 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 2.84 K ohms 
Is the resistance greater than the specified value? Go to Step 11 Go to Step 8 
Measure continuity between the sensor connector 
and pin 25 of the C2 Battery Pack Control Module 
harness. 
Is continuity present? Go to Step 9 Go to Step 10 
Repair open in circuit from pin 29. 
Is the action complete? Go to Step 13 
Is the action complete? Go to Step 13 


586 Battery Pack Internal Diagnostics 


DTC 245 Battery Temperature Sensor 4 High (continued) 
[Step] Action — 5 7 [ Маше) | ves | м |] 
Replace the battery module temperature sensor. | 
Is the action complete? Go to Step 13 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 13 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
d Is the action complete? systems check 


C . 


Battery Pack Internal Diagnostic 587 


DTC 246 Battery Temperature Sensor 4 Low 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


* Battery Pack Contro! Module sensed temperature of 
sensor #4 is above 65°C (149°F). 


Action Taken When the DTC Sets 


* Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

If two or more sensors are failed charging will be 
disabled. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e if the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles, 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 

TEMPERATURE SENSOR LOCATION TABLE 
|_Sensor# | Battery# [ Sensors | Battery # 
Battery 8 Battery 24 
Battery 13 Battery 25 
Temp 3 Battery 18 Battery 26 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


588 Battery Pack Internal Diagnostics 


Test Description 6. Checks the hamess and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 939 for an open condition. 3 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. The System will function with one faulty sensor. 


DTC 246 Battery Temperature Sensor 4 Low 
Was the On-Board Diagnostic System Check 


[ Step | Г Values) | Ye | Ne | 
Goto OBD 

performed? GotoStep2 | System Check 
| 2 [Isthere more then one temperature sensor DTC set? Go to Step 3 Go to Step 4 


Is the DTC current? Goto 
Go to Step 5 iagnostic Aids 


The system will function properly with one failed 
Go to Step 5 Go to Step 13 


sensor. Disregard the DTC unless other pack service 
2 Go to Step 6 li 
connector. 


is required. 

Is battery pack service being performed due to 

another DTC? 

Caution: To reduce the risk of severe shocks 
558 ohms 

Is the resistance less than the specified value? Go to Step 7 Go to Step 12 

Disconnect the temperature sensor and measure the 
7 resistance across the sensor. 

Is the resistance less than the specified value? Go to Step 11 Go to Step 8 
Measure continuity between the sensor connector 
and pin 25 of the C2 Battery Pack Control Module 
harness. 
Is continuity present? Go to Step 9 Go to Step 10 
Repair open in circuit from pin 29. 
Is the action complete? Go to Step 13 


and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
aftér the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 25 and 29 
of the Battery Pack Control Module hamess 


Battery Pack Internal Diagnostic 589 


DTC 246 Battery Temperature Sensor 4 Low (continued) 
С [ът — даво Гај | — [ не 
a: сасуу cu nui 
Is the action complete? Go to Step 13 
|" [ie soron emago | [osm | — | 
Is the action complete? Go to Step 13 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 

Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


590 Battery Pack Internal Diagnostics 


DTC 247 Battery Temperature Sensor 4 Out of Range 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Temperature sensor #4 is reading 15°C (27°F) 
higher or lower the pack average temperature. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

e мо or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the MIL/DTC 


е һе fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

s The DTC will clear from history after 100 power 


cycles. 

e DTC canbe cleared by using the scan tool Clear 
Info function. - 

Diagnostic Aids 


Check for the following conditions: 


• Тһе average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


| Sensor | Battery# [ Sensors | Bates | 
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"C BE OHMS 
Temperature vs Resistance Values (Approximate) 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 
Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
2. The System will function with one faulty sensor. 


6. Checksthe harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checksthe sensor for a faulty thermal resistor. 
8. Checks circuit 939 for an open condition. 
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DTC 247 Battery Temperature Sensor 4 Out of Range 
Step] Action TT Маше) | — Yes 


Was the On-Board Diagnostic (OBD) System Check 
performed? 


Is there more then one temperature sensor DTC set? 


Is the DTC current? 


Goto OBD 
Goto Step2 System Check 


Go to Step 3 Go to Step 4 


Goto 
Goto Step5 | Diagnostic Aids 


L2 | Be ew 
| NS Go to Step 5 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? Goto Step6 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 

Is battery pack service being performed due to 
another DTC? 


connector. Aids 
Does the resistance match the current temperature in 
the temperature vs. Resistance table? 


Disconnect the temperature sensor and measure the 
7 resistance across the sensor. 


1. Disconnect the gray 32-way Battery Pack Control 
Go to Step 12 Goto Step 7 


Module C2 connector. 
2. Measure the resistance between pins 25 and 29 Refer to 
Go to Step 11 Go to Step 8 
Go to Step 9 Go to Step 10 


of the Battery Pack Control Module harness Diagnostic 
Go to Step 13 


Is the resistance approximately the same as in 
Step 6? 


Measure continuity between the sensor connector 
and pin 25 of the C2 Battery Pack Control Module 
harness. » 


«| Is continuity present? 
Repair open in circuit from pin 29. 
Is the action complete? 
Repair open in circuit from pin 25. 
Is the action complete? 
11 Replace the battery module temperature sensor. 
Is the action complete? 


Go to Step 13 


Go to Step 13 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 


reprogramming. 


Is the action complete? Go to Step 13 

Clear DTC's. Refer To Clearing Diagnostic Trouble s 
Codes. Go to OBD ) 
Is the action complete? systems check 
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DTC 249 Battery Temperature Sensor 5 High 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #5 is below -19°C (66.2°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 
C e If two or more sensors are failed charging will be 
disabled. 
* DTC will be stored in failure records buffer. 


210006 

Conditions for Clearing the DTC 

e Ifthe fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

• ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[ Senor | Bates | Sensor | Валу | 
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Reviewing the Failure records since the diagnostic test Test Description 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in отрека) pen refer to the step number(s) on the 

diagnosing the condition. g i 3 


2. The System will function with one faulty sensor. 


6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 940 for an open condition. 


DTC 249 —(———— a: Temperature Sensor 5 High 


Was the On-Board Diagnostic System — — Goto OBD 
performed? GotoStep2 | System Check 


Is there more then one | Is there more then one temperature sensor DTC set? | sensor | Is there more then one temperature sensor DTC set? | set? Go to Step 3 Go to Step 4 


Is the DTC beu ea a ag Go to 
Go to Step 5 jagnostic Aids 


= GotoStep5 | Goto Step 13 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 26 and 29 
of the Battery Pack Control Module harness 


- Go to Step 6 
connector. 


2.84 K ohms 
Is the resistance greater than the specified value? Go to Step 7 Go to baat 12 


Disconnect the temperature sensor and measure the 
resistance across the sensor. 2.84 K ohms 
Is the resistance greater than the specified value? Go to Step 11 Go to Ека 8 


Measure continuity between the sensor connector 
and pin 26 of the C2 Battery Pack Control Module 
harness. 

Is continuity present? Go to Step 9 Go to Step 10 


Repair open in circuit from pin 29. 
Is the action complete? Go to Step 13 


е, 
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DTC 249 Battery Temperature Sensor 5 High (continued) 


ш) | Yes f mo | 
Repair open in circuit from pin 26. 
Is the action complete? Go to Step 13 
Replace the battery module temperature sensor. 
Is the action complete? Go to Step 13 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 13 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Go to OBD 
systems check 


13 | Codes. 
Is the action complete? 
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DTC 250- Battery Temperature Sensor 5 Low 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #5 is above 65°C (149°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

e If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 

e If the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 


cycles. 
e ОТС canbe cleared by using the scan tool Clear 


Info function. 

Diagnostic Aids 

Check for the following conditions: 

e Тһе average temperature is used for SOC 
calculation. 


e Maximum temperature is used for charging and 
cooling. 
| Sensor# | Battery# | Sensors | Battery# | 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 


that caused the DTC to be set occurs. This may assist in 


diagnosing the condition. 


02 


Test Description 6. 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


о м 


2. Тһе System will function with one faulty sensor. 


Battery Pack Internal Diagnostic 597 


Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


Checks the sensor for a faulty thermal resistor. 
Checks circuit 940 for an open condition. 


DTC 250 Battery Temperature Sensor 5 Low 


The system will function properly with one failed 

sensor. Disregard the DTC unless other pack service 

is required. 

Is battery pack service being performed due to 

another DTC? 

Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 

2. Measure the resistance between pins 26 and 29 
of the Battery Pack Control Module harness 
connector. 

Is the resistance less than the specified value? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 

Is the resistance less than the specified value? 


Measure continuity between the sensor connector 
and pin 26 of the C2 Battery Pack Control Module 
harness. 

Is continuity present? 


Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Is there more then one temperature sensor DTC set? 


Is the DTC current? а 
Go їо Step 5 gnostic Aids 


Repair open in circuit from pin 29. 
Is the action complete? Go to Step 13 


Vau) | Xe  [ —] 


Go to Step 3 Go to Step 4 


m Go to Step 5 Go to Step 13 


E Go to Step 6 P 


[ Goto Step7 | Goto Step 12 


| seem | Goto Step 11 Go to Step 8 
P=" Goto Step9 | Goto Step 10 
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DTC 250 Battery Temperature Sensor 5 Low (continued) 


[Action — ë  [ weg | * ] 

$ | coro se | 
Is the action complete? Go to Step 13 

pum 
Is the action complete? Goto Step 13 


| No | 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? Go to Step 13 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Goto OBD 
Systems check 
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DTC 251 Battery Temperature Sensor 5 Out of Range 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


* Temperature sensor #5 is reading 15°C (27°F) 
higher or lower the pack average temperature. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

* If two or more sensors are failed charging will be 
disabled. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the MIL/DTC 

• = If the fault conditions are no longer present the ОТС 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• Тһе average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[ Sensor | Bates | Sensore | Battery# | 


600 Battery Pack Internal Diagnostics 


e OO a A carla 


Number(s) below refer to the step number(s) on the 


Diagnostic Table. b) 
2. The System will function with one faulty sensor. 
6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 
7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 940 for an open condition. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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DTC 251 Battery Temperature Sensor 5 Out of Range 


Was the On-Board Diagnostic (OBD) System Check 
performed? 


Is there more then one temperature sensor DTC set? 


Is the DTC current? 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 

Module C2 connector. 

2. Measure the resistance between pins 26 and 29 Refer to 
of the Battery Pack Contro! Module harness Diagnostic 
connector. Aids 

Does the resistance match the current temperature in 
the temperature vs. Resistance table? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 

Is the resistance approximately the same as in 

Step 6? 
Measure continuity between the sensor connector 
and pin 26 of the C2 Battery Pack Control Module 
harness. J 
Is continuity present? 


Repair open in circuit from pin 29. 
Is the action complete? 
Repair open in circuit from pin 26. 
Is the action complete? 


Replace the battery module temperature sensor. 

Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Yes 


Goto OBD 
GotoStep2 | System Check 
Goto Step 3 


Goto 
Goto Step5 | Diagnostic Aids 


Go to Step 5 Go to Step 13 


Go to Step 6 a 


Go to Step 7 Go to Step 12 


Go to Step 11 Go to Step 8 
Go to Step 9 Go to Step 10 


Go to Step 13 


Go to Step 13 


Go to Step 13 


Go to Step 13 


Go to OBD 
systems check 
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DTC 253 Battery Temperature Sensor 6 High 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #6 is below -19°C (-2°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

«If two or more sensors are failed charging will be 
disabled. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


• If the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


• The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


[Senor | Bates | Sensors | Baten # | 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Test Description 6. Checks the harness and sensor to verify the Battery 
Number(s) below refer to the step number(s) on the Рак Сапно Module reading; . 
C ~ Diagnostic Table. 7. Checks the sensor for a faulty thermal resistor. 
Checks circuit 941 for an open condition. 


2. The System will function with one faulty sensor. 


DTC 253 Battery Temperature Sensor 6 High 


[Sep| — "Aci ë  [ Valet) Yes 
Was the On-Board Diagnostic System Check Goto OBD 
performed? Go to Step2 System Check 


| 2 | Is there more then one temperature sensor DTC set? | — —— | GotoStep3 | GotoStep4 


Is the DTC current? Go to 
GotoStep5 | Diagnostic Aids 
The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
Go to Step 5 Go to Step 13 
Go to Step 6 i 
of the Battery Pack Control Module harness 
connector. 


is required. 
Is the resistance greater than the specified value? Go to Step 7 Go to Step 12 


Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 27 and 29 


2.84 K ohms 


Disconnect the temperature sensor and measure the 
resistance across the sensor. 2.84 K ohms 
Is the resistance greater than the specified value? Go to Step 11 Go to Step 8 
Measure continuity between the sensor connector 
harness. 
Is continuity present? Go to Step 9 Go to Step 10 


and pin 27 of the C2 Battery Pack Control Module 
Repair open in circuit from pin 29. | = | Pe | 
Is the action complete? Go to Step 13 
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DTC 253 Battery Temperature Sensor 6 High (continued) 


| coro suns | 

Is the action complete? Go to Step 13 

Replace the battery module temperature sensor. pm 
Go to Step 13 


Replace the Battery Pack Control Module. Refer to 
Go to Step 13 
Go to OBD 
Systems check 


11 


Battery Pack Control Module replacement and 
reprogramming. 

Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


2 


С . 
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DTC 254 Battery Temperature Sensor 6 Low 


Circuit Description 


The Battery Pack Control Module monitors 6 
temperature sensors within the battery pack assembly. 
Each of these temperature sensors is used to determine 
the overall pack temperature and the need for heating, 
cooling, SOC and charging of the battery modules. The 
Battery Pack Control Module also monitors each 
temperature sensor for an open, short or out of range 
condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors 
to control the battery temperature. The system will 
operate normally until two or more sensors fail. 


Conditions for Setting the DTC 


e Battery Pack Control Module sensed temperature of 
sensor #6 is above 65°C (149°F). 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 

If two or more sensors are failed charging will be 
disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. Б 


Diagnostic Aids 
Check for the following conditions: 


e The average temperature is used for SOC 
calculation. 

e Maximum temperature is used for charging and 
cooling. 


TEMPERATURE SENSOR LOCATION TABLE 
| Sensor | Battery# | Sensor | Battery # 


Battery 8 Battery 24 
Battery 25 
Battery 18 Battery 26 
Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Test Description 6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 941 for an open condition. 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. The System will function with one faulty sensor. 


DTC 254 Battery Temperature Sensor 6 Low 
[Step] Action’ | Маше) | ve 


1 Was the On-Board Diagnostic System Check 
performed? Go to Step2 


Goto OBD 
System Check 


[2 [Is there more then one temperature sensor DTG set? | — — | GotoStep3 | GotoStep4 
Is the DTC current? Go to 
Goto Step5 | Diagnostic Aids 
The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? Go to Step 5 Go to Step 13 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? Go to Step 6 
1. Disconnect the gray 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 27 and 29 558 ohms 
of the Battery Pack Control Module harness 
connector. 
Is the resistance less than the specified value? Go to Step 7 Go to Step 12 
Disconnect the temperature sensor and measure the 
7 resistance across the sensor. 5 
Is the resistance less than the specified value? Go to Step 11 Go to Step 8 
Measure continuity between the sensor connector 
and pin 27 of the C2 Battery Pack Control Module 
Go to Step 9 Go to Step 10 
Is the action complete? Go to Step 13 


э 
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DTC 254 Battery Temperature Sensor 6 Low (continued) 


[Sm | Action O  [ wes | ve [ NW | 
Is the action complete? Go to Step 13 
EZ == ПЕСИ ГА сз] 
Is the action complete? Go to Step 13 
reprogramming. 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
Is the action complete? Go to Step 13 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
13 Codes. Go to OBD 
Is the action complete? systems check 
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DTC 255 Battery Temperature Sensor 6 Out of Range 


Circuit Description Conditions for Clearing the MIL/DTC 

The Battery Pack Control Module monitors 6 • Ifthe fault conditions are no longer present the DTC 
temperature sensors within the battery pack assembly. will clear from current. The vehicle will then return to 
Each of these temperature sensors is used to determine normal operation. 

the overall pack temperature and the need for heating, ~ The DTC will clear from history after 100 power 
cooling, SOC and charging of the battery modules. The cycles. 

Battery Pack Control Module also monitors each • DTC can be cleared by using the scan tool Clear 
temperature sensor for an open, short or out of range - Info function. 


condition. If one of the six sensors fail, the Battery Pack 
Control Module will use the other remaining five sensors Diagnostic Aids 
to control the battery temperature. The system will Check for the following conditions: 


operate normally until two or more sensors fail. . 
e Тһе average temperature is used for SOC 
Conditions for Setting the DTC calculation. 


e Temperature sensor 6 is reading 15°C (27°F) higher • Maximum temperature is used for charging and 
or lower the pack average temperature. cooling. 


Action Taken When the DTC Sets 
í we | Sensor [ Battery# | Sensor# | Batey# | 

e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light only after one of the other five 
temperature sensors have set DTC(s). 


• if two or more sensors are failed charging will be ә 
disabled. 


e DTC will be stored in failure records buffer. 


|. "c Е | -oHwe-— 
Temperature vs Resistance Values (Approximate) 
-40 -40 


100544 
72206 
52426 
38460 
28491 
21302 
16068 


N 


9370 
7240 


4427 


2786 
2232 
1800 
1460 
1191 
977.1 
806.2 
668.7 
557.6 

70 467.2 
Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


a 


ala 
Nia 


140 


Battery Pack Internal Diagnostic 609 


Test Description 

Number(s) below refer to the step number{s) on the 
Diagnostic Table. ^ 

2. The System will function with one faulty sensor. 


6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 941 for an open condition. 
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DTC 255 Battery Temperature Sensor 6 Out of Range 


Was the On-Board Diagnostic (OBD) System Check 
performed? 


Is there more then one temperature sensor DTC set? 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

Is the action complete? 
1. Disconnect the gray 32-way Battery Pack Control 

Module C2 connector. 

2. Measure the resistance between pins 27 and 29 
of the Battery Pack Control Module һатеѕѕ 
connector. 

Does the resistance match the current temperature in 
the temperature vs. Resistance table? 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 

Is the resistance approximately the same as in 

Step 6? 
Measure continuity between the sensor connector 
and pin 27 of the C2 Battery Pack Control Module 
harness. 


Н Is continuity present? 


Repair open in circuit from pin 29. 

Is the action complete? 

Repair open in circuit from pin 27. 

Is the action complete? 

Replace the battery module temperature sensor. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module replacement and 
reprogramming. 
Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 


[тше [Yes] No] 


Is the DTC current? 
Go to Step 5 


d Go to Step 6 T 


EN Go to Step 9 Go to Step 10 


ЁЗ Goto Step 13 B 


Go to OBD 
Go to Step 2 System Check 
Go to Step 


Goto 


nostic Aids 


Go to Step 13 


Go to Step 5 


Refer to 
Diagnostic 
Aids 


Go to Step 7 Go to Step 12 


Go to Step 11 Go to Step 8 


Go to Step 13 


Go to OBD 
systems check 


Battery Pack Internal Diagnostic 611 


DTC 257 Battery Pack Blower Air Flow Sensor 1 Circuit High 


== 7^ Battery Pack Air 
1 Assembly 
| 


Circuit Description 


The air inlet to the battery pack blower contains an air 
flow sensor which is self heating. When the battery pack 
blower is commanded on by the HTCM, air flow cools 
the sensor. The cooling of the sensor drops the voltage 
verifying that air is blowing into the battery pack. 


Conditions for Setting the DTC 


e Battery blower airflow sensor is above 100% as read 
by the Battery Pack Control Module. 


Action Taken When the DTC Sets 
e DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e ifthe fault conditions are no longer present the ОТС 
will clear from current. The vehicle will then return to 
normal operation. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


F = 7 Outside 
Flow ! ! Air 
Sensor ! Маме 
"sy ^ Actuator 
Motor 


^ ORN|5620 
ORN[5620  - 


тагу Ru. ү Body Control 
Wakeup — Interface 
1 Module 


Diagnostic Aids 


This sensor is used by the Battery Pack Control Module 
to verify that air is flowing into the battery pack. The 
Battery Pack Control Module does not look for specific 
values from this sensor, only the fact that the value 
changes when the battery pack blower is on. 


Check for the following conditions: 
e Loss of power to the sensor will = 0% air flow. 
e А shorted airflow sensor will = 100% air flow. 


e Check for loose or damaged connections at all 
related connectors. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 
Diagnostic Table. 

2. Checksto see that the fault is present. 

Checks the 12 volts power supply. 

Checks the entire circuit for general operation. 
Checks for an open on circuit 492. 

Checks for an open on circuit 645. 


psp 


612 Battery Pack Internal Diagnostics 


DTC 257 Battery Pack Blower Air Flow Sensor 1 Circuit a 


Was the On-Board Diagnostic System Check 

performed? 

1. Using a scan tool record all current and history 
DTC(s). 

2. Clear all DTC(s). 

3. Cycle the ignition OFF then ON. 


Goto OBD 
Go to Step 2 System Check 
4. Check For DTC(s). 


[Sep | Action — ^ — | 
Goto 
Е Did Battery Pack Control Module DTC 257 reset? Fee Diagnostic Aids 
1. Remove the Battery Pack Blower Air Flow 
Sensor two wire connector. 
2. With the key ON measure the voltage on 12 Volts 
terminal A of the Air Flow Sensor connector. 
Is the voltage at or greater than the specified value? Go to Step 4 Go to Step 14 


1. With the Air Flow Sensor connector removed, 
use a scan tool to view the battery pack air flow 
sensor data. 
Does the scan tool display the specified value? Go to Step 18 Go to Step 5 
1. Install the 20 pin breakout box J 42494 at the 
20-way battery pack connector. 
2. With a fused jumper wire, jumper terminals A and 
B at the air flow sensor connector. 12 Volts 
3. Open the switch on pin G and H. 
4. Measure the voltage on the harness side of pin G 
to ground. 
Is the voltage above the specified value? Go to Step 6 Go to Step 17 
12 Volts 
Go to Step 10 Go to Step 7 
2. Close switches G and H on the battery pack 
breakout box J 42494. 


3. Turn the ignition ON. 12 Volts 
4. Using a DMM measure the voltage on 
terminal D11 of the Body Control Interface 
Module 32-way hamess. 
15 the voltage within the specified value? 
1. Connect a test light to 12 volts. 
2. Probe terminal D8 of the Body Control interface 
Module 32-way connector. 
Did the test light tum ON. 


1. Install the 20 pin breakout box J 42494 at the 
20-way battery pack connector. 
2. With a fused jumper wire, jumper terminals A and 
B at the air flow sensor connector. 
3. Open the switch on pin G and H. 
4. Measure the voltage on the harness side of pin H 
to ground. 
Is the voltage above the specified value? 


1. Disconnect the Body Control Interface Module 
7 


32-way connector. 


Go to Step 8 Go to Step 16 


E Go to Step 19 Goto Step 9 


Battery Pack Internal Diagnostic 613 


DTC 257 Battery Pack Blower Air Flow Sensor 1 Circuit High (continued) 


[Sep —— аюв [мш | Ye | Ne | 


1. Using the battery pack breakout box J 42494 
Goto Step 15 | Goto Step 11 


open the switch for pin H. 
2. Using a DMM check for an open on circuit 645 
] Goto Step 13 | Goto Step 20 
Goto Step 12 | Go to Step 20 


between the battery pack 20-way connector and 
the Body Control Interface Module. 
Was an open found? 
Go to Step 21 ees 
Go to Step 21 БЕ 
Go to Step 21 | сы 


and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

3. Using a DMM check for an open on circuit 645 
between the 20 way and the Battery Pack Control 
Module C2 connector. 

Was an open found? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

disabled. 

1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 

2. Remove the cover from the battery pack. Refer 
to pack cover removal. 

3. Using a DMM check for an open on circuit 492 
between the 20 way and the Battery Pack Control 
Module C2 connector. 

Was an open found? 


а Repair open in circuit 492 between the Battery Pack 


12 Control Module C2 and the 20 way in-line connectors. 
Is the action complete? 
Repair open in circuit 645 between the Battery Pack 
Control Module C2 and the 20 way in-line connectors. 
Is the action complete? 
Repair no voltage condition to the battery pack air 
14 | flow sensor terminal A. Refer to Electrical Diagnosis. 
Is the action complete? 
Repair the open in circuit 645 between the battery 
pack 20-way connector and the Body Control 


Interface Module. Refer to Electrical Diagnosis. 
Is the action complete? 


Caution: To reduce the risk of severe shocks 
Go to Step 21 


614 Battery Pack Internal Diagnostics 


DTC 257 Battery Pack Blower Air Flow Sensor 1 Circuit High (continued) 


Go to Step 21 
Go to Step 21 


Yes 
Go to Step 21 


Repair the open in circuit 492 to the Body Control 
Interface Module. Refer to Electrical Diagnosis. 
Is the action complete? 
Repair the open in circuit 492 between the battery 
pack air flow sensor and the battery pack 20-way 
connector. Refer to Electrical Diagnosis. 

Is the action complete? 
Replace the Battery Pack Blower Air Flow Sensor. 
Refer to Battery Pack Blower Air Flow Sensor 
removal and replacement procedure. 

Is the action complete? 
Replace the Body Control Interface Module. Refer to 
Body Control Interface Module removal and 
replacement. 

Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module Removal and 
Installation. 

Is the action complete? 


Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Go to Step 21 


Go to Step 21 
Go to OBD 
systems check 


20 


21 


[CS Кыз 


Battery Pack Internal Diagnostic 615 


DTC 258 Battery Pack Blower Air Flow Sensor Circuit Low 


7? Battery Pack 


1 Assembly 


Circuit Description 


The battery pack contains an air flow sensor which is 
self heating. When the battery pack fan is commanded 
on by the Battery Pack Control Module, air flow cools 
the sensor. The cooling of the sensor drops the voltage 
verifying that air is flowing in the battery pack. 


Conditions for Setting the DTC 


* Battery pack blower airflow sensor is below 0% as 
read by the Battery Pack Control Module. 


Action Taken When the DTC Sets 
• DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

* DTC canbe cleared by using the scan tool Clear 
Info function. 


Air r = 7 Outside 
Flow  !  !Air 
Sensor ! ! Маме 
"SV 7 Actuator 
Motor 


A ORN|5620 
ORN|5620 


ORN|5620 


EJ 


5620 


Diagnostic Aids 


This sensor is used by the Battery Pack Control 
Module to verify that air is flowing into the battery 
pack. The Battery Pack Control Module does not 
look for specific values from this sensor, only the 
fact that the value changes when the battery pack 
blower is on. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

Checks to see if the fault is present. 

. Checks for an open air flow sensor. 

4. Checks for a grounded circuit 492. 

Checks for a short to ground in the Body Control 

Interface Module. 

Checks to see if there is a short to ground inside the 

battery pack. 

7. Checks for a short to ground between the 20-way 
in-line connector and the Battery Pack Control 
Module. 


on 


m 


e 


616 Battery Pack Internal Diagnostics 


DTC 258 Battery Pack Blower Air Flow Sensor Circuit Low 


[—— — — Ame — -wwwes [ves] No | 


Was the On-Board Diagnostic System Check Goto OBD 
Go to Step 2 
sensor data. 


Yes 
performed? System Check 

1. Using a scan tool record all current and history 

DTC(s). 
2. Clear all DTC(s). 
3. Cycle the ignition OFF then ON. 
Goto 
GotoStep3 | Diagnostic Aids 
10096 

Does the scan tool display the specified value? Go to Step 8 Go to Step 4 
Connect a test light to 12 volts and probe terminal B 
of the battery pack air flow sensor harness. 
Did the test light turn ON? Go to Step 5 Go to Step 11 
With the test light ON remove the Body Control 
Interface Module 32-way connector. 
Did the test light turn OFF Go to Step 10 Go to Step 6 
With the test light ON remove the battery pack 
20-way connector. 
Did the test light turn OFF Go to Step 7 Go to Step 9 
Caution: To reduce the risk of severe shocks 
Go to Step 9 Go to Step 11 


4. Check For DTC(s). 
and burns, the High Voltage System should be 
Go to Step 12 T 


sensor. 

2. With a fused jumper wire, jumper terminals A and 
B at the air flow sensor connector. 

3. Use a scan tool to view the battery pack air flow 


1. Disconnect the battery pack blower air flow 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. a 
3. Using a DMM check for a short to ground on 
circuit 492 between the 20 way and the Battery 
Pack Control Module C2 connector. 
Was an problem found? 
Replace the battery pack blower air flow sensor. 
Refer to HTCM section of the service manual. 
Is the action complete? 
Repair the short to ground on circuit 492. Refer to 
Electrical Diagnosis. 
Is the action complete? 


Did Battery Pack Control Module DTC 258 reset? 
disabled any time service work is being 
Go to Step 12 


Battery Pack Internal Diagnostic 617 


DTC 258 Battery Pack Blower Air Flow Sensor Circuit Low (continued) 


Аав ашн | Ye Тм 


Replace the Body Control Interface Module. Refer to 
Go to Step 12 
Installation. 


Body Control Interface Module removal and 
replacement. 
Is the action complete? | Go to Step 12 Га 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems "TENE 


Is the action complete? 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module Removal and 


618 Battery Pack Internal Diagnostics 


DTC 265 Battery Air Inlet Temperature Sensor High 


Circuit Description 


The inlet air temperature sensor is located in the battery 
pack duct and monitors the temperature of the incoming 
air. If the incoming air is approximately the same 
temperature as the battery pack temperature, the 
Battery Pack Control Module will turn the drive motor 
battery blower motor off. 


Conditions for Setting the DTC 


e Тһе battery pack air inlet temperature is below 
-19*C (-2*F) as read by the Battery Pack 
Control Module. 


Action Taken When the DTC Sets 
* DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


* If the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

• The DTC will clear from history after 100 power 
cycles. 

• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


View scan tool data. 

The Battery Pack Control Module will function 
normally with this DTC set. Service the Temp sensor 
only if other pack service is required. 

If temperature sensors 1, 2, and air inlet all read 
Max value check for a sensor return problem after 
the splice. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. 
6. 


7. 


The System will function with one faulty sensor. 


Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


Checks the sensor for a faulty thermal resistor. 
Checks circuit 980 for an open condition. 


э 


Battery Pack Internal Diagnostic 619 


DTC 265 Battery Air Inlet Temperature Sensor High 


Is there more then one temperature sensor DTC set? 

The system will function properly with one failed 

is required. 

another DTC? Go to Step 5 Go to Step 13 
1. Disconnect the 32-way Battery Pack Control 
2. Measure the resistance between pins 31 and 28 2.84 K ohms 

ls the resistance greater than the specified value? Go to Step 7 Go to Step 12 

Measure continuity between the sensor connector 

Is continuity present? . Go to Step 9 Go to Step 10 

T Replace the battery module temperature sensor. 
Is the action complete? Go to Step 13 


[Sep] Adon ИСТИ Yes | Ne | 
Goto OBD 
GotoStep2 | System Check 
Is the DTC current? Go to 
GotoStep5 | Diagnostic Aids 
sensor. Disregard the DTC unless other pack service 
Is battery pack service being performed due to 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 
to pack cover removal. 
Is the action complete? Go to Step 6 
Module C2 connector. 
of the Battery Pack Control Module harness 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 2.84 K ohms 
Is the resistance greater than the specified value? Go to Step 11 Go to Step 8 
and pin 31 of the C2 Battery Pack Control Module 
Repair open in circuit from pin 28. 
Is the action complete? Go to Step 13 
Replace the Battery Pack Control Module. Refer to 
12 Battery Pack Control Module replacement and 
reprogramming. 
Isthe action complete? Go to Step 13 


Was the On-Board Diagnostic System Check 
performed? 
| — | GotoStep3 | GotoStep4 
connector. 
harness. 
10 Repair open in circuit from pin 31. 
Is the action complete? Go to Step 13 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
13 | Codes. Go to OBD 
Is the action complete? systems check 


620 Battery Pack Internal Diagnostics 


DTC 266 Battery Air Inlet Temperature Sensor Low 


Circuit Description 


The inlet air temperature sensor is located in the battery 
pack and monitors the temperature of the incoming air. If 
the incoming air is approximately the same temperature 
as the battery pack temperature, the Battery Pack 
Control Module will turn the drive motor battery blower 
motor off. 


Conditions for Setting the DTC 


e Тһе battery pack air temperature is above 65°C 
(149°F) as read by the Battery Pack Control Module. 


Action Taken When the DTC Sets 
• DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e if the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. * 

e The DTC will clear from history after 100 power 
Cycles. 

• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


• Тһе Battery Pack Control Module will function 
normally with this DTC set. Service the Temp sensor 
only if other pack service is required. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 

Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

2. The System will function with one faulty sensor. 


6. Checks the harness and sensor to verify the Battery 
Pack Control Module reading. 


7. Checks the sensor for a faulty thermal resistor. 
8. Checks circuit 980 for an open condition. 


Battery Pack Internal Diagnostic 621 


DTC 266 Battery Air Inlet Temperature Sensor Low 


Value(s) | у= | Ne | 
i i Goto OBD 
Goto Step 2 | System Check 
Is there more then one temperature sensor DTC set? | — [| GotoStep3 | GotoStep4 


Go to 
GotoStep5 | Diagnostic Aids 


The system will function properly with one failed 
sensor. Disregard the DTC unless other pack service 
is required. 
Is battery pack service being performed due to 
another DTC? 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer 


EX Go to Step 5 Go to Step 13 
to pack cover removal. 


Is the action complete? 8 Go to Step 6 i 


1. Disconnect the 32-way Battery Pack Control 
Module C2 connector. 
2. Measure the resistance between pins 31 and 28 
of the Battery Pack Control Module harness 
connector. 
Is the resistance less than the specified value? Go to Step 7 Go to Step 12 
Disconnect the temperature sensor and measure the 
resistance across the sensor. 
Is the resistance less than the specified value? Go to Step 11 Go to Step 8 
Measure continuity between the sensor connector 
and pin 31 of the C2 Battery Pack Control Module 
harness. 
Is continuity present? - Goto Step9 | Goto Step 10 
Repair open in circuit from pin 28. 
Is the action complete? Go to Step 13 
Repair open in circuit from pin 31. 
Is the action complete? Go to Step 13 
Replace the battery module temperature sensor. 
Is the action complete? Go to Step 13 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module replacement and ж 
reprogramming. 

Is the action complete? Go to Step 13 

Clear DTC's. Refer To Clearing Diagnostic Trouble 

= P= ese! 
Is the action complete? systems check 


622 Battery Pack Internal Diagnostics 


DTC 267 Battery Pack Blower Air Flow Sensor Performance 


pemes 


Sensor 
1 (GNO Side) 


Circuit Description 


When the Drive Motor Battery Control Module 
commands the fan on, air is forced into the battery 
«assembly tunnel to cool and purge the tunnel of any 
gasses. The airflow sensor is a self heating sensor and 
as air flow cools the sensor the voltage changes 
verifying air flow is present. 


Conditions for Setting the DTC 


» Battery Pack Blower airflow sensor does not match 
battery pack fan speed commanded. 


Action Taken When the DTC Sets 
• DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


» If the fault conditions are no longer present the ОТС 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


This sensor is used by the Battery Pack Control Module 
to verify that air is flowing into the battery pack. The 
Battery Pack Control Module does not look for specific 
values from this sensor, only the fact that the value 
changes when the battery pack blower is on. 


ii m стена 7 Battery Pack 
! Assembly 


Air r = " Outside 


Motor 
ORN|5620 


Flow ! lAr 
Sensor ! Valve 
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108058 


Check for the following conditions: 


e A restriction in the air inlet may cause air flow to be 
reduced. 

e Check the tightness of the female terminal grip with 
a spare male terminal. 

e The Battery Pack Control Module commands only 
two speeds, 50% at startup and 100% (max. airflow) 
during charging and propulsion. 

e Тһе Battery Pack Control Module is looking for a 
change in the sensor voltage to indicate that it sees 
airflow. 

«Ifthe system seems to be operating properly it may 
be necessary to remove the battery pack and check 
for internal restrictions. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. = 


> 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2 
3. 
4. 


Checks to see if the DTC is current. 

Checks for a restricted air intake. 

Checks to insure that the battery pack fan is 
running. 

Checks the air flow sensor circuit is able to pick up 
changes in fan speed. 


^3 


Battery Pack Internal Diagnostic 623 


DTC 267 Battery Pack Blower Air TR Sensor ET | 


Was the On-Board Diagnostic System Check REA to OBD 
performed? Go to Step 2 КЕС Check 


1. Using a scan tool record all current and history 
DTC(s). 
2. Clear all DTC(s). 
3. Cycle the ignition OFF then ON. 
Goto 
GotoStep3 | Diagnostic Aids 
Go to Step 7 Go to Step 4 
Go to Step 5 Go to Step 8 
Go to 
Diagnostic Aids | Go to Step 6 


4. Check For DTC(s). 
Go to Step 9 Goto Step 10 


Did Battery Pack Control Module DTC 267 reset? 

Perform a visual inspection of the battery pack blower 
Go to Step 11 а 
Go to Step 11 PA 


air inlet tube checking for blockage, damage or 
Go to Step 11 
Installation. 


disconnection. 

Was a problem found with the battery pack blower air 

Is the action complete? ЕЕЕ 
Clear DTCs. Refer To Clearing Diagnostic Trouble 

Is the action complete? systems check 


inlet tube? 
1. Using a scan tool command the battery pack 
blower ON atthe highest speed. 
2. Listen to the battery pack blower to verify if the 
blower is operating. 
Was the battery pack blower operating? 
Using a scan tool command the battery pack blower 
on at HI and LO speeds while viewing the battery 
pack blower air flow sensor data parameter. 
Does the battery pack blower air flow sensor change 
with fan speed? 
1. Remove the battery pack blower air flow sensor 
connector. 
2. View the battery pack blower air flow sensor data 
on the scan tool. 
Does the scan tool read the specified value with the 
battery pack blower air flow sensor disconnected? 
Repair or replace the battery pack blower air inlet 
7 tube. 
Is the action complete? 
The battery pack blower is inoperative. Refer to 
HTCM section for diagnostic procedures. 
Is the action complete? 
Replace the battery pack blower air flow sensor. 
Refer to battery pack blower air flow sensor removal 
and replacement. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module Removal and 


624 Battery Pack Internal Diagnostics 


DTC 268 Battery Pack Thermal Performance -~ 
Circuit Description Diagnostic Aids 
When the Drive Motor Battery Control Module Check for the following conditions: ) 


commands the fan on, air is forced into the battery 5 ч 2 
assembly tunnel to cool and purge the tunnel of any x Rice ree never set without other airflow 


asses. The airflow sensor is a self heating sensor and 4 i {ш 
: air flow cools the sensor the voltage cheese e Check the tightness of the female terminal grip with 
a spare male terminal. 


ifie ait бої Я 
verifying alr flow is present e The Battery Pack Control Module commands only 
Conditions for Setting the DTC two speeds, 50% at startup and 100% (max. airflow) 
2 TANA during charging and propulsion. 
e Anairflow DTC is set when battery pack venting is i Е 
required and 257, 258 or 267 are set. e The Battery Pack Control Module is looking for a 
change in the sensor voltage to indicate that it sees 


Action Taken When the DTC Sets airflow. 

» Battery Pack Control Module will request the Drive Reviewing the Failure records since the diagnostic test 
Motor Control Module to illuminate the SERVICE last failed may help determine how often the condition 
SOON light. that caused the DTC to be set occurs. This may assist in 

e Regeneration and charging are disabled. diagnosing the condition. 

DTC will be stored in failure records buffer. Test Description 
Conditions for Clearing the DTC Number(s) below refer to the step number(s) on the 


e Ifthe fault conditions are no longer present the ОТС Diagnostic Table. 
will clear from current. The vehicle will then return to 2. This DTC will only set with other battery airflow 


normal operation. sensor DTC(s). 
e The DTC will clear from history after 100 power 
cycles. 
e DTC canbe cleared by using the scan tool Clear А 
Info function. ^» 


DTC 268 Battery Pack Thermal Performance 
[Astin — — ^ vawig | e [ Ne ] 


Yes 
Was the On-Board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


Refer to other airflow sensor DTC(s). Goto 
Is the action complete? GotoStep3 | Diagnostic Aids 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Goto OBD 
systems check 


Codes. 
Is the action complete? 


Battery Pack Internal Diagnostic 625 


DTC 269 Battery Pack Over Temperature 


Circuit Description 


There are six temperature sensors that the Drive Motor 
Battery Control Module uses to determine the 
temperature of the Drive Motor Batteries. Maintaining 
battery temperature is important for battery life as well 
as battery efficiency. 


Conditions for Setting the DTC 


e Battery pack temperature is greater 
than 60°C (140°F). 
e Vehicle is not charging. 


Action Taken When the DTC Sets 
• DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

~ The DTC will clear from history after 100 power 
cycles. 

• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Arestriction in the air inlet may cause poor battery 
cooling. 

e Temperature sensors should read within 5°C of each 
other. 

e This DTC is set based on the average of all valid 
battery temperature sensor readings. 

~ When the vehicle is in park, battery pack cooling will 
only occur if the true SOC is greater then 95%. 

e When the vehicle is in drive, battery pack cooling will 
occur at any SOC, 

e HTCM controls the cooling of the battery pack. Refer 
to S-10 Electric service manual for HTCM 
diagnostics. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 

3. Checks for specific temperature sensor DTC(s). 
4. Checks the actual temperature sensor value. 


DTC 269 ee Pack Over Temperature 


EN Is the DTC current? 


range? 


Is the action complete? 


Battery Pack Control Module Removal and 


Installation. 
Is the action complete? 


Clear DTCs. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 


FEIN EM the On-Board Diagnostic System Check 
performed? Go to Step 2 


Are any other temperature DTC(s) set in any control Go to other 
modules? DTO(s) first Go to Step 4 


Using a scan tool view battery module temperature 
sensors. 


Are all temperature sensors reading in the specified 


Refer to HTCM section to diagnosis Battery Pack 
cooling fault. 


Replace the Battery Pack Control Module. Refer to 


Goto OBD 
System Check 
Go to 
Go to Step 3 jagnostic Aids 


60°C +5°C 
Go to Step 5 Go to Step 6 
=] Go to Step 7 жш 


[S4 Go to Step 7 DI 
Goto OBD 
Systems check 
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DTC 270 Battery Pack Over Temperature When Charging 


Circuit Description 


There are six temperature sensors located within the 
Battery Pack . The temperature sensors are used during 
charging to determine the temperature of the batteries 
within the Battery Pack. As the battery temperature 
increases during charging The HTCM provides cooling 
to prevent the batteries from overheating. If the HTCM 
can not cool the batteries sufficiently the Battery Pack 
Control Module will scale back the requested charge 
current to reduce the amount of heat being created. 


Conditions for Setting the DTC 

e Battery pack temperature is greater 
than 52°C (126°F). 

• Тһе vehicle is charging. 

Action Taken When the DTC Sets 


• DTC will be stored in failure records buffer. 
e Charging current is reduced. 


Conditions for Clearing the DTC 


e һе fault conditions are no longer present the DTC 
will clear from current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


Check for other temperature related DTC(s). 
Refer to HTCM section to insure A/C system is 
functioning properly. 

e Perform a visual and physical inspection of the 
battery pack duct work looking for loose or damaged 
parts. 

e Check charger output. If the charger is delivering 
excessive power the battery pack may overheat. 

• Expect long charge times with this DTC. 

e This DTC is set based on the highest valid battery 
temperature sensor reading. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks for specific temperature sensor DTC(s). 
4. Checksthe actual temperature sensor value. 
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DTC 270 Battery Pack Over Temperature When Charging 

O mn ë ëa 

Was the On-Board Diagnostic System Check 

performed? 

Is the DTC current? Go to 

Go to Step 3 Diagnostic Aids 
Are any other temperature DTC(s) set in any control Go to other 
modules? DTC(s) first Go to Step 4 


Using a scan tool view battery module temperature 

sensors. оС + 

Are all temperature sensors reading in the specified OTE 

range? Go to Step 7 Go to Step 5 


Caution: To reduce the risk of severe shocks and 
Go to Step 6 


after the High Voltage System has been disabled. 
1. Remove the battery pack from the vehicle. Refer 
to Battery Pack Removal Procedure. 
2. Remove the cover from the battery pack. Refer to 
pack cover removal. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the repair complete? 
Refer to HTCM section to diagnose the Battery Pack 
cooling system. 
Is the action complete? 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


burns, the High Voltage System should be 

disabled any time service work is being 
Go to Step 8 
Go to Step 8 


performed on or around the High Voltage 
System. The 12-volt system will still be active 

Go to OBD 
syst 
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DTC 272 Automatic Disconnect Failed to Close 


Circuit Description Conditions for Clearing the DTC 

When the auto disconnect is open and the vehicle is e һе fault conditions are no longer present the DTC 
placed in the run mode, the auto disconnect controller will clear form current. The vehicle will then return to 
will close the relays allowing high voltage to be supplied normal operation. 

to the Power Inverter Module for propulsion. If the e The DTC will clear from history after 100 Power 
automatic disconnect attempts and fails to precharge the cycles. 

Power Inverter Module three times within five minutes e ОТС can be cleared by using the scan tool Clear 
the system will not allow another attempt for at least Info function. 

five minutes. This five minute rest period is designed to t hays. 
allow the precharge resisters time to cool and prevent Diagnostic Aids 

vehicle damage. Check for the following conditions: 

Conditions for Setting the DTC e Refer to other stored auto disconnect DTC(s). 


Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Failure records since the diagnostic test 


e Three or more auto disconnect closure attempts =i 
have failed within five minutes. 


Action Taken When the DTC Sets last failed may help determine how often the condition 
e Battery Pack Control Module will request the Drive that caused the DTC to be set occurs. This may assist in 
Motor Contro! Module to illuminate the SERVICE diagnosing the condition. 
NOW light. besar 
The WAIT light is illuminated. Test Description 
Propulsion is disabled. Number(s) below refer to the step number(s) on the 
Disables the auto disconnect high voltage relays for Diagnostic Table. 
five minutes. e" 2. Refer to other auto disconnect DTC(s) to repair this 
• DTC will be stored in failure records buffer. problem. 
DTC 272 Automatic Disconnect Failed to Close э 


[sep | — ^ 1 5 Acton —  — $$ 3$ $$ [ vae | Ys | м 
1 Was the on board Diagnostic System Check Goto OBD 

performed? Go to Step 2 System Check 
Refer to other Battery Pack Control Module auto 
disconnect DTC(s). Go to 
Is the action complete? Go to Step 3 jagnostic Aids 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 273 Automatic Disconnect Open 


Circuit Description 


When the vehicle is placed in the Run mode (with relays 
open) the Power Inverter Module capacitor precharge is 
initiated. The negative relay is closed and a low current 
relay in the auto disconnect is then closed allowing the 
Capacitors to charge to 90% of the battery pack voltage. 
At this time the positive high voltage relay is closed and 
the low current relay is opened allowing for battery pack 
voltage to be supplied to the Power Inverter Module. 
This capacitor charging sequence is only performed if 
the high voltage relays have opened for some reason. 


Conditions for Setting the DTC 


e The automatic disconnect was unable to charge the 
high voltage bus within 10 seconds. 


210010 


Action Taken When the DTC Sets 


Battery Pack Control Module will request the 
SERVICE SOON light. 

The high voltage relays are open. 

The WAIT light is illuminated for 20 seconds. 
DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 


‘The DTC will clear from history after 100 Power 
* cycles. 


DTC can be cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 
Check for the following conditions: Number(s) below refer to the step number(s) on the 
e Тһе high voltage relays will chatter if there is an Diagnostic Table. э 
open between the battery pack and the Power 2. Checks to see if the fault is current. 
Inverter Module. 5. If DTC 272 is set a five minute timer must run out 
e Refer to /ntermittents Symptom table in order to before precharge can be retried. 
diagnose iterimittert problems, 7. Checks to see if the problem is in the battery pack or 
Reviewing the Failure records since the diagnostic test on the vehicle. 
last failed may help determine how often the condition hi f Src 
that caused the DTC to be set occurs. This may assist in Стаса me ааш! ере ога short сш 
-diagnosing the condition. Geos the High Voltage Disconnect Relays ground 
10. Checks to see if precharge power is flowing to the 
relays. 


12. Checks the windings of the High Voltage Relays. 
DTC 273 Automatic Disconnect Open 


[se] ___ лю [| Ve | уез | м | 
Was the on board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is Battery Pack Control Module DTC 273 current? Go to 

Goto Step3 | Diagnostic Aids 
Are any other Drive Motor Control Module DTC(s) Refer to other 
other than 070 set? DTC(s) t Go to Step 4 
4 Are any isolation DTC(s) set on any control modules? Refer to other 
DTC(s) first Go to Step 5 


| 5 [s Battery Pack Control Module ОТС 272 current? | ^ — | GotoStep5 | GotoStep7 


Wait five minutes with the ignition OFF in order to 3 
clear DTC 272. 
| Is the action complete? Go to Step 7 


1. Perform the high voltage disable procedure. 
2. Disconnect the Power Inverter Module to battery 
Go to Step 8 Go to Step 9 
Е Go to Step 23 


э 


pack jumper harness J 42493 at the Power 
Inverter Module. 

3. Connect the Battery Pack Precharge/Discharge 
Tester J 42860 to the Power Inverter Module to 
battery pack jumper harness J 42493. 

4. Enable the high voltage by reconnecting the High 
Voltage Disconnect and turning the ignition ON. 
Refer to the High Voltage Enable Procedure. 

Does the Battery Pack High Voltage system Power 
up and stay ON for the specified time? 
1. Perform the High Voltage Disable Procedure. 

Refer to the High Voltage Disable Procedure. 

2. Disconnect the Charge Receptacle cannon 
connector at the Power Inverter Module. 

3. Using a DMM Check resistance at the Charge 
Receptacle Cannon connector between 
terminals A and C. 

The charge receptacle resistance should be infinite or 
en. Does the DMM indicate an open circuit? 


Go to Step 22 
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Go to Step 10 


i 
DTC 273 Automatic Disconnect Open (continued) 


[ аше) | — Ye — | 


pep] — а "Adams ус у ж 

1. Connect the Battery Pack Breakout Box J 42494 
to the battery pack 20 way connector. 

2. Open switches T and pin U. 

3. Reconnect the high voltage disconnect 
connector. 

4. Measure the resistance using a DMM between T 
and U on the harness side of the Battery Pack 
Breakout Box J 42494. 

Is the resistance greater than the specified value? Go to Step 20 
The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 
precautions should be taken when the battery 
pack is removed from the truck because the 
automatic disconnect cannot protect you from a 
disconnected battery pack. Follow the service 
manual procedures and cautions. 

1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

2. Remove the Battery Pack case cover. 

3. Close all switches on the Battery Pack Breakout 
Box J 42494. 

4. Connect the Power Inverter Module to battery 25d velis 
pack jumper harness J 42493 at the Power 
Inverter Module. 

5. Install the underhood High Voltage Disconnect. 

6. Connect a DMM set to DC volts to terminal A2 of 
the K3 High Voltage Disconnect Relay and 
terminal A1 of the K1 High Voltage Disconnect 
Relay. 

7. Enable the High Voltage and turn on the ignition 
while Monitoring the voltage on the DMM. 

15 the voltage more than the specified value during 
precharge? Go to Step 11 Go to Step 12 


Yes 
1. Perform the upper level high voltage reduction 
procedure. 
2. Check both pre-charge sense circuits 970 and 
971 for an open or short between the relays and 
the Automatic Disconnect. 
Was a problem found? Goto Step 20 | Goto Step 24 
Using a DMM check resistance between terminal 9 
Goto Step 13 | Goto Step 14 


and terminal 10 at the Automatic Disconnect Module 
36 way connector. 

Is the resistance approximately equal to the specified 
value? 
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Using a DMM check the resistance between 
terminal 9 and terminal 27 at the Automatic 
Disconnect Module 36 way connector. 

Is the resistance approximately equal to the specified 
value? 
Using a DMM check the resistance between 
terminals A and B of the High Voltage Disconnect 
Relay. 

Is the resistance at approximately the specified 


E 
w 


175 ohms to 
225 ohms 


э 


DTC 273 Automatic Disconnect Open (continued) 
Г маме) | Ye [| Ne  ] 
10 ohms 
Goto Step 15 | Goto Step 14 
value? ЕЧ Go to Step 20 | Goto Step 18 
Using a DMM check the resistance between the 
Automatic Disconnect Module terminal 36 and the 
K3 High Voltage Disconnect Relay terminal A2. 
Was the resistance within the specified range? Goto Step 17 | Goto Step 16 
emt x across the precharge resistors 175 ohms to 
Was the resistance within the specified range? 229.908 Со to Step 20 | Goto Step 21 
Check the high voltage supply cable from the battery 
17 pack to the Power Inverter Module for an open or 
short. 
Was a problem found? Goto Step 19 | Goto Step 24 
Replace the High Voltage Disconnect Relay that was 
out of Range. 
Is the repair complete? Go to Step 25 
Replace high voltage supply harness to the Battery 
Pack. 
Is the repair complete? Go to Step 25 
Repair open or short in wiring. 
Is the repair complete? Go to Step 25 
2 Replace the Precharge Resistors. 
Is the repair complete? Go to Step 25 
Replace the Charge Receptacle. 
Is the repair complete? Go to Step 25 
Replace the Power Inverter Module, Power steering 
control module and the Accessory Power Control 
Module. Refer to Power Inverter Module replacement 
/ reprogramming in this section. 
Go to Step 25 
Replace the Automatic Disconnect Module. 
Is the repair complete? Goto Step 25 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


Is the repair complete? 
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ртс 274 Automatic Disconnect Open Battery Pack Control Module Commanded 


Circuit Description 


The Battery Pack Control Module will command the 
auto disconnect to open the high voltage relays when 
it detects a fault condition requiring the vehicle to be 
shut down. 


Conditions for Setting the DTC 


e Fault must be present for 10 seconds. 

• Тһе battery pack Module has commanded the high 
voltage relays to open for any of the following 
reasons: 

e Severe under voltage is detected. 
e Severe over voltage is detected. 
e unintended charging detected. 


Action Taken When the DTC Sets 


e The Battery Pack Control Module will request the 
Drive Motor Control Module to turn on the SERVICE 
SOON lamp. 

The high voltage relays are open. 

The WAIT light is illuminated. 

DTC will be stored in failure records buffer. 
Propulsion will be disabled. 


Conditions for Clearing the DTC 


~ lf the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 Power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
e MReferto /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. This DTC will set due to other Battery Pack Control 
Module sensed problems. 


DTC 274 Automatic Disconnect Open Battery Pack Control Module Commanded 


Codes. 
Is the action complete? 


[Step] — 3 Action — Values) [| ve | 
1 Was the on board Diagnostic System Check 
performed? 
Refer to other Battery Pack Control Module DTC(s). Go to 
Is the action complete? Go to Step 3 iagnostic Aids 


Clear DTCs. Refer To Clearing Diagnostic Trouble 


Go to OBD 
GotoStep2 | System Check 


Goto OBD 
systems check 
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DTC 275 Automatic Disconnect High Voltage Interlock Loop Circuit 


? Battery Pack 
н Assembly 


А 


' 


Power Steering 
А Control Module | 
- (РСМ), 


Circuit Description Action Taken When the DTC Sets 

The interlock loop is a low voltage circuit that parallels e Battery Pack Control Module will request the Drive 
the same path as the high voltage circuits. The auto Motor Control Module to illuminate the SERVICE 
disconnect applies a 7.9 - 10.6 voltage to the loop circuit SOON light. 

to ensure continuity. The auto disconnect monitors this e The high voltage relays are open. 

circuit for a voltage drop to ensure the integrity of all e The WAIT light is illuminated. 

high voltage connections are maintained. The interlock e DTC will be stored in failure records buffer. 


loop, if functional , is between 3.2 and 7.3 volts. 


Conditions for Clearing the DTC 
Conditions for Setting the DTC 


e Ifthe fault conditions are no longer present the DTC 


• Тһе auto disconnect has detected an open or a will clear form current. The vehicle will then return to 
voltage between 0 - 2.0 volts on the interlock loop normal operation. ә 
for 10 seconds. e The DTC will clear from history after 100 Power 
cycles. 


e DTC canbe cleared by using the scan tool Clear 
Info function. 
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Diagnostic Aids Test Description 

e Refer to Intermittents Symptom table in order to Number(s) below refer to the step number(s) on the 
€ diagnose intermittent problems. Diagnostic Table. 

Reviewing the Failure records since the diagnostic test 4. Checks for an open in the charge receptacle. 


last failed may help determine how often the condition i А 
that caused the DTC to be set occurs. This may assist in 6: Спаска foran open n the-drive moto 
diagnosing the condition. 12. This test determines if the PSCM is at fault. 


18. This step checks the battery pack high voltage 
cable. 


DTC 275 Automatic Disconnect High Voltage Interlock Loop Circuit 


[step [Action —  —  — —  — [ vaves | — Yes — | 
1 Was the on board Diagnostic System Check 
performed? Go to Step 2 
Is Battery Pack Contro! Module DTC 275 current? Go to 
Go to Step 3 jagnostic Aids 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
Performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Disable the high voltage. Refer to: High Voltage 
Disable Procedure. 
Is the action complete? Go to Step 4 
1. Disconnect the charge receptacle to the Power 
Inverter Module cannon connector. 
2. Measure the resistance on the interlock pins E 0.1 - 0.7 ohms 
harness. 
Is the resistance within the specified range? Go to Step 5 Go to Step 17 
Measure the resistance from pins E and D of the 
charge receptacle cannon connector to ground. 
Does the DMM indicate an open circuit? Go to Step 6 Go to Step 17 
1. Disconnect the drive motor to the Power Inverter 
Module cannon connector. 
2. Measure the resistance on the interlock pins A E 
and C at the drive motor cannon connector Оер ohms 
harness. 
Is the resistance within the specified range? Go to Step 7 Go to Step 23 


and D at the charge receptacle cannon connector 
Measure the resistance from pins A and C of the 
drive motor cannon connector to ground. 
Does the DMM indicate an open circuit? Go to Step 8 Go to Step 23 
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DTC 275 Automatic Disconnect High Voltage Interlock Loop Circuit (continued) 


aan ae [юе __ 


1. Jumper the interlock pins A and C on the Power 
1.5 volts 
Go to Step 9 Go to Step 10 


Inverter Module side of drive motor cannon 
ye | Goto Step 18 | Goto Step 11 


connector. 
2. Jumper the interlock pins E and D on the Power 
0.1 - 0.7 ohms y 
Goto Step 15 | Goto Step 12 
В Goto Step 15 | Goto Step 13 


Inverter Module side of charge receptacle 
0.1 - 0.7 ohms 
Goto Step 14 | Goto Step 16 


cannon connector. 

8. Remove the battery pack high voltage cable from 
the rear of the Power Inverter Module. 

4. Using a DMM in the diode position measure the 
voltage drop between terminals.C and D on the 
Power Inverter Module battery pack high voltage 
supply connector by placing the positive lead on 
terminal D and the negative lead on terminal C. 

Is the voltage drop greater then the specified values? 

1. With the interlock pins still jumpered use a DMM 
measure the resistance from pins C and D on the 
Power Inverter Module battery pack high voltage 
supply connector to ground. 

Does the DMM indicate an open circuit? 

1. Remove the Power Inverter Module. 

2. Remove the Accessory Power Control Module. 

3. Jumper the interlock pins 1 and 5 on the Power 
Inverter Module side of the Accessory Power 
Control Module blind mate connector. 

4. Insure that pins D and E on the charge port 
connector are still jumpered. 

5. Insure that pins A and C on the drive motor 
connector are still jumpered. 

6. measure resistance on the interlock pins C and D 
atthe back of the Inverter Module. 

Is the resistance between the specified values? 
1. Remove the Power Inverter Module. 
2. Remove the Accessory Power Control Module. 

3. Jumper the interlock pins 1 and 5 on the Power 
Inverter Module side of the Accessory Power 

Control Module blind mate connector. 

4. Insure that pins D and E on the charge port 
connector are still jumpered. 

5. Insure that pins A and C on the drive motor 
connector are still jumpered. 

6. measure resistance from the interlock pins C and 
D atthe back of the Inverter Module to the Power 
Inverter Module case. 

Does the DMM indicate an open circuit? 

1. Remove the PSCM. 

2. Jumper the interlock pins 4 and 9 on the Power 
Inverter Module side of the blind mate connector. 

8. Insure that all other interlock pins are still 
jumpered. 

4. measure the resistance on the interlock pins C 
and D at the back of the Power Inverter Module. 

Is the resistance between the specified values? 
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DTC 275 Automatic Disconnect High Voltage Interlock Loop Circuit (continued) 


[Sep| — An — 5 5 3 [| ves | ve ] 

1. Remove the PSCM. 

2. Jumper the interlock pins 4 and 9 on the Power 
Inverter Module side of the blind mate connector. 

3. Insure that all other interlock pins are still 


13 jumpered. 

4. measure the resistance from the interlock pins C 
and D at the back of the Power Inverter Module 
to the Power Inverter Module case. 

Does the DMM indicate an open circuit? 

Inspect the PSCM to Power Inverter Module blind 

mate connector. If no trouble is found replace the 

PSCM. Refer to PSCM removal and replacement 

procedure. 

Is the action complete? 

Inspect the Accessory Power Control Module to 

Power Inverter Module blind mate connector. If no 

trouble is found replace the Accessory Power Control 

Module. Refer to Accessory Power Control Module 

removal and replacement procedure. 

Is the action complete? 

Replace the Power Inverter Module. Refer to Power 

Inverter Module removal and installation. 

Is the action complete? 

Inspect the charge receptacle connector. If no trouble 

is found replace the charge receptacle. Refer to 

Charge Receptacle removal and replacement 

procedure. 

Is the action complete? 

The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 

Precautions should be taken when the battery 

pack is removed from the truck because the 

automatic disconnect cannot protect you froma 
disconnected battery pack. Follow the service 
manual procedures and cautions. 

1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

2, Remove the Battery Pack case cover. 

3. Remove the C301 2 way connector. 

4. Using a DMM check for an open in circuits 984 
and 937 between the High Voltage Battery pack 
cannon Connector and the C301. 

Was a Problem Found? 
1. Remove the Automatic Disconnect Module 
Connector. 

2. Using a DMM check for an open in circuits 984 
and 937 between the Automatic Disconnect 
Connector and the C301. 

Was a Problem Found? 


Yes 
Goto Step 14 | Goto Step 16 


[ | Go to Step 24 


Go to Step 24 ited 


Goto Step 24 D 


8 Go to Step 24 DNI 


A Go to Step21 | Goto Step 19 


B Goto Step 20 | Goto Step 22 
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DTC 275 Automatic Disconnect High Voltage Interlock Loop Circuit (continued) 


el eee oe ee 


Repair circuits 937 and/or 984 as necessary. Refer to 
Go to Step 24 
Replace the High Voltage cable Wiring Harness. 


Wiring Repair in Electrical Diagnosis. 
Is the action complete? 
Is the action complete? | - | Go to Step 24 02.6241 + 
Replace The Automatic Disconnect Module. Refer to 
Automatic Disconnect Module removal and 
Installation. Go to Step 24 
Replace the Drive Motor. Refer to Drive Motor 
removal and installation. 
Go to Step 24 


Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Is the action complete? 
Go to OBD 
systems check 
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DTC 276 Automatic Disconnect Precharge Circuit 


Circuit Description 


When the vehicle is placed in the Run mode (with relays 
open) the PIM capacitor precharge is initiated. The 
negative relay is closed and a low current relay in the 
auto disconnect is then closed allowing the capacitors to 
charge to 9096 of the battery pack voltage. At this time 
the positive high voltage relay is closed and the low 
current relay is opened allowing for battery pack voltage 
to be supplied to the Power Inverter Module. This 
capacitor charging sequence is only performed if the 
high voltage relays have opened for some reason. 


Conditions for Setting the DTC 


e Тһе automatic disconnect is in the precharge state 
for 10 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

a The WAIT light is illuminated. 

+ DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


« Ifthe fault conditions are no longer present the DTC. 
will clear from current. The vehicle will then return to 
normal operation. 


210002 


e The DTC will clear from history after 100 Power 
cycles. 
DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


• This DTC may set if the battery pack high voltage 
cable is removed from the Power Inverter Module. 

e ` Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. This step checks for other Battery Pack Control 
Module DTC{s) first. 
4. Checks the state lines between the Battery Pack 
* Control Module and the automatic disconnect 
Module. 
5. Checks the voltage output on the state lines from 
the Battery Pack Control Module. 
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DTC 276 Automatic Disconnect Precharge Circuit 


== ë ëo] 


Was the on board Diagnostic System Check 


Goto OBD 
Go to Step 2 System Check 


performed? 
Are any other RE EAA N d Pack Control Module DTC(s) Go to other 
Акан АЕ d DTC(s) first Go to Step 3 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

Disable the high voltage. Refer to High Voltage 

Disable Procedure. 

Is the action complete? 

The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 
precautions should be taken when the battery 
pack is removed from the truck because the 
automatic disconnect cannot protect you from a 
disconnected battery pack. Follow the service 
manual procedures and cautions. 

1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

2. Remove the Battery Pack case cover. 

3. Using a DMM measure continuity on all three 
Auto Disconnect state line circuits A, B and C 
between the Automatic Disconnect Module and 
the Battery Pack Control Module. 

Was a problem found? 

1. Reconnect the Battery Pack Control Module 
connector. 

2. Automatic Disconnect Module connector 
disconnected. 

3. Connect the Battery Pack Breakout Box J 42494 
to the Battery Pack 20 way connector. 

4. Connect the Battery Pack to Power Inverter 
Module extension tool J 42493 between the 
Battery Pack assembly and the Power Inverter 
Module. 

5. Enable the High Voltage system. Refer to the 
High Voltage Enable Procedure. 

6. Ignition to run. 

7. Using a DMM measure voltage at the Automatic 
Disconnect Module connector on circuits 948, 
949 and 950 to the Battery Pack Control Module 
case. 

Is the voltage above the specified value on all three 

circuits? 


Вн Go to Step 4 T 
] Go to Step 6 Go to Step 5 


4.5 Volts 
Go to Step 8 Go to Step 7 
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DTC 276 Automatic Disconnect Precharge Circuit (continued) 
Value(s) 


Repair wiring as necessary. Refer to Wiring Repair in 
Electrical Diagnosis. 
Is the repair complete? Go to Step 9 


[ Step | [No 
Replace the Battery Pack Control Module. Refer to 
7 Battery Pack Control Module removal and 
Installation. 
Is the action complete? Go to Step 9 


Replace the Automatic Disconnect Module. Refer to 

Automatic Disconnect Module Removal and c= 
Installation. 

Is the action complete? Go to Step 9 
Clear DTCs. Refer To Clearing Diagnostic Trouble | - [ero 
Codes. Go to OBD 

Is the action complete? systems check 
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DTC 277 Automatic Disconnect High Voltage Low 


Ed 


Circuit Description 


The automatic disconnect is Powered by battery pack 
voltage. This voltage is stepped down to run the auto 
disconnect Power supply. This Power supply enables 
the auto disconnect to open and close the high voltage 
relays. 


Conditions for Setting the DTC 
e Тһе automatic disconnect has detected a 


voltage below 182 volts from its Power supply 
for 10 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Тһе high voltage relays are open. 

The WAIT light is illuminated for 20 seconds. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 


EHE 
H 


210010 


e The DTC will clear from history after 100 Power 
cycles. 
DTC can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 

e This DTC may set if the battery pack was driven to 
an extremely low voltage. Refer to malfunction 
history. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

2. This step checks for other Battery Pack Control 
Module DTC(s) first. 


5. This step measures the battery pack voltage at the 
automatic disconnect Module. 


5 
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Repair wiring as necessary between the high voltage 

relays and the Automatic Disconnect Module 

connector. Refer to Wiring Repair in Electrical 

Diagnosis. 

Is the repair complete? Go to Step 10 


DTC 277 Automatic Disconnect High Voltage Low 
__ - — — — ] Weis | м 


Was the оп board Diagnostic System Check Goto OBD 

performed? Go to Step 2 System Check 

Are any other Battery Pack Control Module DTC(s) Go to other 

set? DTC(s) first Go to Step 3 

Is DTC 277 current? Goto 
GotoStep4 | Diagnostic Aids 


Caution: To reduce the risk of severe shocks 
Go to Step 5 


and burns, the High Voltage System should be 
185 Volts 
Go to Step 6 Go to Step 9 


disabled any time service work is being 
performed on or around the High Voltage 
Using a DMM measure the high voltage across the 
high voltage relays from K3-A1 to K1-A2. 185 Volts 
Is the voltage below the specified value? Goto step 7 Go to Step 8 
Tighten or replace loose or damaged high voltage 
cables between high voltage relays and battery 
Modules. 
Is the repair complete? Go to Step 10 


Yes 


System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Disable the high voltage. Refer to High Voltage 
Disable Procedure. 

Is the action complete? 
The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 
precautions should be taken when the battery 

pack is removed from the truck because the 

automatic disconnect cannot protect you from a 

disconnected battery pack. Follow the service 
manual procedures and cautions. 

1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

2. Remove the Battery Pack case cover. 

3. Disconnect the 36 way connector at the 
automatic disconnect Module. 

4. Using a DMM measure voltage at the Auto 
Disconnect Module connector between terminals 
14 and 18. 

Is the voltage below the specified value? 


Replace the Automatic Disconnect Module. Refer to 

Automatic Disconnect Module Removal and д 

Installation. 

Is the action Complete? Go to Step 10 
Clear DTCs. Refer To Clearing Diagnostic Trouble . 

E enini uisu E үм] 
Is the action complete? systems check 
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DTC 278 Automatic Disconnect Ground Circuit 


Circuit Description 


The auto disconnect receives a vehicle ground 
references to use for isolation detection. The auto 
disconnect monitors this ground reference for an open 
condition. The ground sense lead wire used by the auto 
disconnect runs through the high voltage disconnect 
under the hood, therefore when the high voltage 
disconnect connector is removed the auto disconnect 
looses it's relationship to ground and opens the high 
voltage relays. 


Conditions for Setting the DTC 


• Тһе automatic disconnect has detected a loss of 
ground for 10 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

The high voltage relays are opened. 

The WAIT light is illuminated. 

Propulsion and charging are disabled. 

DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


• ОТС can be cleared by using the scan tool Clear 
Info function after the fault is no longer present. 


210010 


The DTC will clear from history after 100 Power 
cycles. 


Diagnostic Aids 


Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

The auto disconnect ground source goes through 
the High Voltage Disconnect connector to the right 
front frame rail. 

If the High Voltage Disconnect is removed with the 
key ON Battery Pack Control Module DTC 278 and 
Drive Motor Control Module DTC 070 will be set. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. 


4. 
7. 


Checks if the high voltage disconnect has been 
removed. 

Checks ground reference on CKT 931. 

Checks the ground circuit to the Automatic 
Disconnect. 


Battery Pack Internal Diagnostic 645 


DTC 278 Automatic Disconnect Ground Circuit 
ше) | Ye | mw 
Was the on board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is DTC 278 current? Goto 
Goto Step3 | Diagnostic Aids 


Has the high voltage disconnect been removed? Go to Step 5 


el 
1. Connect the battery pack breakout box J 42494 Y 
to the battery pack 20 way connector. 
2. Install the High Voltage Disconnect Connector. 
3. Open pin V. 
4. Measure the resistance between pin V on 
the harness side of the battery pack breakout box 
J 42494 and the negative terminal on the 
auxiliary battery. 
Is the resistance greater than the specified value? Go to Step 8 Goto Step 6 


Disregard DTC 278. 
Is the action complete? Go to Step 11 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
Go to Step 7 
- Go to Step 10 | GotoStep9 


disabled any time service work is being 
Eu Goto Step 11 he =i 


performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
Disable the high voltage. Refer to High Voltage 
Disable Procedure. 
Is the action complete? 
The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 
precautions should be taken when the battery 
pack is removed from the truck because the 
automatic disconnect cannot protect you from a 
disconnected battery pack. Follow the service 
manual procedures and cautions. 
1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 
2. Remove the Battery Pack case cover. 
3. Using a DMM measure the resistance on 
Circuit 931 between the 20 way connector and 
the Auto Disconnect Module connector. 
Is the resistance below the specified value? 
Repair open or high resistance on ground sense 
circuit. Refer to Wiring Repair in Electrical Diagnosis. 
Is the action complete? 
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DTC 278 Automatic Disconnect Ground Circuit (continued) 


ae ee we Га 
Go to Step 11 PET 


Repair wiring as necessary Between Battery Pack 20 sd 
[2 Go to Step 11 IL 


Is the repair complete? 
Replace the Automatic Disconnect Module. Refer to 
Automatic Disconnect Module Removal and 
Installation. 

Is the action Complete? 

Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


way and the Automatic Disconnect Module. Refer to 
Wiring Repair in Electrical Diagnosis. 
Go to OBD 
systems check 


е 
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DTC 279 Automatic Disconnect High Voltage Isolation 


Power Steering 
А. Control Module | 
Au. (РӘСМ), 


Circuit Description 


The automatic disconnect monitors the positive and 
negative high voltage leads with reference to chassis 
ground. The high voltage system should be isolated 
from chassis ground with at least 600k ohms. If the auto 
disconnect detects an imbalance on the high voltage 
positive or negative bus it will set a fault and open the 
high voltage relays. 


Conditions for Setting the DTC 


e The automatic disconnect has detected a high 
voltage isolation fault for 10 seconds. 


1 Receptacle 


és 
—------- (АРМ) Д 


П 
[ 
Ц 
1 
1 
' 

"Charge i 

1 
1 
! 
І 
П 
[9 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

The WAIT light is illuminated. 

Propulsion and charging are disabled. 

DTC will be stored in failure records buffer. 

The high voltage relays open based on the 
following: 

e Vehicle speed is below 1 km/h for 180 seconds. 
or 


e The vehicle is placed in park for 10 seconds 
or 
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When current exceeds for 2 seconds: 


Vehicle Current 
Speed 
P (Amps) 
[ omm | -100 | 


8mph | -20 | 
[ 1:6mph | -300 | 
[ 24mph |  -40 | 


Conditions for Clearing the DTC 
e DTC can be cleared by using the scan tool Clear 


е Refer to Intermittents Symptom table in order to 

diagnose intermittent problems. 
Reviewing the Failure records since the diagnostic test > 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 
Number(s) below refer to the step number(s) on the 
Diagnostic Table. 

2. Checks if the DTC is current. 


4. This step determines if the problem is in the Power 
Inverter Module or the Battery Pack. 


5. This step checks the Charge Receptacle. 
6. This step checks the Drive Motor. 


Info function after the fault is no longer present. 
» The DTC will clear from history after 100 Power 


cycles. 8. This step checks the Accessory Power Control 
Diagnostic Aids Module. 
e Refer to HTCM Diagnosis to check the Air 9, тпа аар checks the Power Steering Control 


Conditioning compressor for High Voltage Isolation. 
e Check for pinched or damaged High Voltage cables 
or connections. 


10. Checks for a ground fault inside the battery pack 
11. Checks the ground sense circuit. 


DTC 279 Automatic Disconnect High Voltage Isolation 
[Action  [ Values) 
Goto OBD 
Go to Step2 System Check 


1 Was the on board Diagnostic System Check 
performed? 
Goto 
GotoStep3 | Diagnostic Aids 


Caution: To reduce the risk of severe shocks 
Go to Step 4 
- Go to Step 5 H 


and burns, the High Voltage System should be 

disabled any time service work is being 

performed on or around the High Voltage 

System. The 12-volt system will still be active 

after the High Voltage System has been 

"disabled. 

Perform the High Voltage Disable Procedure. 

Is the action complete? 

1. Disconnect the Battery Pack cannon connector at 
the Power Inverter Module. 

2. Connect the Battery Pack to Power Inverter 
Module Extension J 42493 to the Battery Pack 
cannon connector. 

3. Connect the Battery Pack Precharge/Discharge 
Tester J 42860 to the Battery Pack to Power 
Inverter Module Extension J 42493. 

4. Enable the high voltage by reconnecting the High 
Voltage Disconnect. Refer to the High Voltage 
Enable Procedure. 

Does the Battery Pack High Voltage system Power 
up and stay on longer than the specified time value? 
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DTC 279 Automatic Disconnect High Voltage Isolation (continued) 
500V setting measure the isolation from chassis 
ground to the positive pin A and negative pin C of 
the charge receptacle cannon connector. 
Is isolation equal to or greater than the specified 
Refer to Power Inverter Module removal 
procedure. 
2. Using the digital insulation tester J 42502 on the 
500V setting measure the isolation from the 


[Sep| — 5 5 Acn — à— — — [ vae | ves | м | 
1. Disconnect the charge receptacle cannon 
connector from the front of the Power Inverter 
Module. 
2. Using the digital insulation tester J 42502 on the 
1.6M ohms 
value? Go to Step 6 Go to Step 17 
1. Remove the Power Inverter Module to drive 
motor cannon connector at the Power Inverter 
Module. 
2. Using the Digital Insulation Tester J 42502, Clip 
the black lead to the drive motor housing. 
3. Switch the Insulation tester J 42502 to the 
1000 volts position. 
4. Check each phase for an short condition buy 
turning the tester ON and probing each pin on 
the drive motor cannon connector one at a time. 
Did each drive motor winding phase read equal to or 
greater than the specified resistance? GotoStep7 | GotoStep 14 
Check the A/C compressor for an isolation fault. 
7 Refer to HTCM section. 
Was a fault found? Go to Step 20 Go to Step 8 
1. Remove the Power Inverter Module from the 
vehicle. Refer to Power Inverter Module removal 
procedure. 
2. Remove the Accessory Power Control Module. 
Refer to Power Inverter Module removal 
procedure. 
3. Using the digital insulation tester J 42502 on the 1.6M ohms 
500V setting measure the isolation from the A 
Accessory Power Control Module case to the 
positive pin A1 and negative pin A2 of the 
Accessory Power Control Module blind mate 
connector. x 
Is isolation at equal to or greater than the specified 
value? 3 d €" Go to Step 9 Go to Step 16 
1. Remove the Power Steering Control Module. 
Power Steering Control Module case to the 1.6M ohms 
positive pin 8 and negative pin 5 of the Power 
Steering Control Module blind mate connector. 
Is isolation at equal to or greater than the specified 
value? Go їо Step18 | Goto Step 15 
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DTC 279 Automatic Disconnect High Voltage Isolation (continued) 


[— —— Amm [мааа | Ye [| — ] 


The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 
precautions should be taken when the battery 
Goto Step 11 | Goto Step 12 
-5 volts 
Go to Step 19 | Goto Step 13 
Repair short to ground in the high voltage system. 
Any damaged or faulty wire must be replaced. Go to Step 21 


pack is removed from the truck because the 
Repair wiring as necessary. Refer to wiring repair in 
Electrical Diagnosis. Go to Step 21 


disconnected battery pack. Follow the service 

manual procedures and cautions. 

1. Perform the High Voltage Disable Procedure. 

2. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

3. Remove the Battery Pack case cover. 

Caution: Do not touch the pack cradle during 

the following test. High Voltage may be present 

from the cradle to internal components. 

4. Using a DMM check the voltage from terminal A2 
ofthe K1 relay to the pack cradle and from 
terminal A1 of the K3 relay to the pack cradle. 

Is the voltage from both measurements less than the 

specified value? 

1. Disconnect the Automatic Disconnect 36 way 
connector. 

2. Using a DMM check for voltage on terminals 28, 
11 and to the cradle. 

Is the voltage on both terminals less than the 
specified value? 
Caution: Do not touch the pack cradle during 
the following test. High Voltage is present from 
the cradle to internal components. 


2 


Replace the drive motor. Refer to Drive Motor 
14 removal and replacement. 
Is the action complete? 


automatic disconnect cannot protect you from a 
Go to Step 21 


Replace the Power Steering Control Module. Refer to 
Power Steering Control Module removal and 
replacement. 
Is the action complete? 
Replace the Accessory Power Control Module. Refer 
to Accessory Power Control Module removal and 
replacement. 
Is the action complete? 
Replace the charge receptacle. Refer to Charge 
17 receptacle removal and replacement. 
Is the action complete? 
Replace the Power Inverter Module. Refer to Power 
18 Inverter Module removal and replacement procedure. 


Is the action complete? 


FA Go to Step 21 WR 
EX Go to Step 21 [s 


6 


| 


Go to Step 21 


Go to Step 21 
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Replace the Automatic Disconnect Module. Refer to 


DTC 279 Automatic Disconnect High Voltage Isolation (continued) 
Automatic Disconnect Module Removal and 
Installation. 


Г vaut [Yes | no | 
Is the action complete? E Go to Step 21 TE 


| Step | 
Replace the A/C compressor. 
Is the action complete? Go to Step 21 
B Clear DTCs. Refer To Clearing Diagnostic Trouble | - [ею] _ | 
21 Codes. Go to OBD 
Is the action complete? systems check 
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DTC 280 Automatic Disconnect Power Supply Circuit Out of Range 


Circuit Description 


The automatic disconnect is Powered by battery pack 
voltage. This voltage is stepped down to run the auto 
disconnect Power supply. This Power supply enables 
the auto disconnect to open and close the high voltage 
relays. 


Conditions for Setting the DTC 


e Тһе battery pack has detected a automatic 
disconnect voltage less than 9.5 volts for 
10 seconds. 

or 


e Тһе battery pack has detected a automatic 
disconnect voltage greater than 15.5 volts for 
10 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

* Тһе WAIT light is illuminated. 

Propulsion is disabled. 
• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 Power 
cycles. 


e DTC can be cleared by using the scan tool Clear 
Info function. 
Diagnostic Aids 


Check for the following conditions: 


e Ifthe high voltage disconnect has been pulled this 
DTC may set. If this is the case clear the DTC and 
see if the code resets under normal operation. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Test Description 4. Checks the voltage on the state lines to the 
Number(s) below refer to the step number(s) on the Automasi Disconnect Moge; 
Diagnostic Table. 5. Checks the Automatic Disconnect power supply. 


2. Checks if the DTC is current. 


DTC 280 Automatic Disconnect Power Supply Circuit Out of e с — 


EMEN to OBD 
GotoStep2 | System Check 


Goto 
Goto Step3 | Diagnostic Aids 


Go to Step 4 T 


Was the on board Diagnostic System Check 
performed? 
Is DTC 280 current? 


Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 

* Disable the high voltage. Refer to: High Voltage 
Disable Procedure. 

Is the action complete? 


[sep | — Acn — 1 $0 O 

The battery pack has at least 25 times the 
energy of one regular automotive battery. Extra 
precautions should be taken when the battery 
pack is removed from the truck because the 
automatic disconnect cannot protect you from a 

. disconnected battery pack. Follow the service 

Is the voltage above the specified value? 


manual procedures and cautions. 

1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

2. Remove the Battery Pack case cover. 

3. Automatic Disconnect Module connector 
disconnected. 

4. Connect the Battery Pack Breakout Box J 42494 
to the Battery Pack 20 way connector. 

5. Connect the Battery Pack to Power Inverter 
Module extension tool J 42493 between the 
Battery Pack assembly and the Power Inverter 
Module. 

6. Enable the High Voltage system. Refer to the 
High Voltage Enable Procedure. 

7. Ignition to run. 

8. Using a DMM measure voltage at the Automatic 
Disconnect Module connector on circuits 948, 
949 and 950. 


4.5 Volts 


Goto PHA 5 Goto P 8 


Goto pem 7 Goto Ex 6 


Go to Step 8 Go to Step 9 


Check circuit 942 for an open or short to ground. 
Was a problem found? 
Check for power from the Automatic disconnect es 


terminal 4. 
Is there voltage from the Automatic Disconnect? 
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DTC 280 Automatic Disconnect Power Supply Circuit Out of Range (continued) 


[е | Goto Step 10 d 
EX Go to Step 10 ET 


Repair wiring as necessary. Refer to Wiring Repair in 
Electrical Diagnosis. 

Is the repair complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and 
Installation. 

Is the action complete? 
Replace the Automatic Disconnect Module. Refer to 
Automatic Disconnect Module Removal and 
Installation. 

Is the action complete? 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Go to Step 10 
Go to OBD 
systems check 


BDESEB : A 
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DTC 281 Run 1 Voltage Circuit 


[Hot In Run And Start 


pq ајр 


FFH/VAC PMP {Fuse 
Fuse 5 , Block 


20A 


Circuit Description 


When the vehicle is Powered on the ignition switch will 
supply run 1 Power to the Battery Pack Control Module. 
The Battery Pack Contro! Module will wake up when it 
receives the run 1 (12 volt) signal. 


Conditions for Setting the DTC 


e The battery pack control Module sees no voltage on 
the run 1 circuit. 

e Data is being received form the Drive Motor Control 
Module for 1 minute. 


Action Taken When the DTC Sets 
e DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 Power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


181884 
Diagnostic Aids 
Check for the following conditions: 
e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 
Number(s) below refer to the step number(s) on the 
Diagnostic Table. 
3. Checks for other low auxiliary Power DTC(s) first. 
4. Checks the voltage supply to the Battery Pack 
20 way connector. 
.7. Checks the voltage supply to the Battery Pack 
Control Module. 
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DTC 281 Run 1 “Saran Circuit 


[тюе [Yes [Wo 


See | н> the on board — NN System Check Goto OBD 
performed? Go to Step 2 System Check 
Is the fault present? 
Go to Step 3 
Are any other low auxiliary Power DTC(s) set? Go to Other 
DTC(s) first Go to Step 4 
Notice: Performing the following procedures 
will result in one or more Battery Pack Control 
11.5 volts 
4. Measure the voltage on pin R to ground on the 
harness side. 
Is the voltage above the specified value? Go to Step 6 Goto iy B. 
Repair open or low voltage condition from switched 
ignition on CKT. 539. 
Is the action complete? Goto Step 12 
automatic disconnect cannot protect you from a 
disconnected battery pack. Follow the service 
manual procedures and cautions. 
1. Remove the Battery Pack assembly. Refer to 


Module DTC(s) being set. 
Caution: To reduce the risk of severe shocks 
and burns, the High Voltage System should be 
disabled any time service work is being 
performed on or around the High Voltage 
System. The 12-volt system will still be active 
after the High Voltage System has been 
disabled. 
` Disable the high voltage. Refer to High Voltage 
Disable Procedure. 
Is the action complete? Go to Step 7 
Battery Pack Removal and installation. 


1. Connect the battery pack breakout box J 42494 
The battery pack has at least 25 times the 
2. Remove the Battery Pack case cover. 
11.5 Volts 
Go to Step 11 


9 


2. Open the pin R switch on J42494. 
3. Turn the ignition ON. 

precautions should be taken when the battery 
pack is removed from the truck because the 


to the 20-way in-line battery pack connector. 
energy of one regular automotive battery. Extra 
3. Battery Pack Control Module connector C2 


disconnected. 

4. Connect the Battery Pack Breakout Box J 42494 
to the Battery Pack 20 way connector. 

5. Connect the Battery Pack to Power Inverter 
Module extension tool J 42493 between the 
Battery Pack assembly and the Power Inverter 
Module. 

6. Enable the High Voltage system. Refer to the 
High Voltage Enable Procedure. 

7. Ignition to run. 

8. Using a DMM measure voltage on circuit 539 at 
the Battery Pack Control Module connector C2. 

Is the voltage above the specified value? 


Go to Step 8 
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DTC 281 Run 1 Voltage Circuit (continued) 


Values) | Yes [| м — | 


11.5 Volts 
Go to Step 10 Go to Step 9 


31 Goto Step 12 Ж ай 


1. Disconnect the Automatic Disconnect Module 
connector. 
2. Using a DMM measure voltage on circuit 539 at 
the Battery Pack Control Module connector C2. 
Is the voltage above the specified value? 
Repair wiring as necessary. Refer to Wiring Repair in 
Electrical Diagnosis. 
Is the repair complete? 
Replace the Automatic Disconnect Module. Refer to 
Automatic Disconnect Module Removal and 
Installation. 
Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and 
Installation. 
Is the action complete? 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
12 Codes. 
Is the action complete? 


Yes 
Go to Step 12 WE 
Go to Step 12 е. 
Go to OBD 
systems check 
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DTC 282 Vehicle Wake Up Circuit 


Circuit Description 


When the ignition is OFF and the charge paddle is 
inserted or periodic wake-up is requested from the 
HTCM a 12 volt signal is momentarily sent to the Battery 
Pack Control Module on the wake-up circuit. After the 
Battery Pack Control Module senses that a 12 volt spike 
has been sent from the charge receptacle or the HTCM 
the Battery Pack Control Module begins supplying 

12 volts continuously to the wake-up line. During the 
time that the Battery Pack Control Module is supplying 
12 volts to the wake-up line the Aux. Battery should 
remain fully charged and the HTCM should be 
communicating on the UART line. 


Conditions for Setting the DTC 


~ ignition OFF. 

e No auto disconnect DTC(s) 273 - 280. 

* Vehicle wake up is commanded. 

e Auxiliary battery voltage is less than 12 volts for 
60 seconds. 

OR 


e HTCMis not communicating on the data bus for 
60 seconds. 


Charge 
Receptacle 


= 7 Battery | Motor 


Vehicle. 
1 Pack | 

Wake Up! с, 

^ модда! Assembly 


178515 
Action Taken When the DTC Sets 
• DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e Ifthe fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 Power 


cycles. 

• ОТС can be cleared by using the scan tool Clear 
Info function. 

Diagnostic Aids 


Check for the following conditions: 


• If the vehicle will not charge with the key off without 
cradling the charge paddle in the charger first check 
for an open on circuit 2027 between the charge 
receptacle and the splice. 

e Refer to /ntermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Test Description 4. Checks for wake up voltage to the Battery Pack. 
Number(s) below refer to the step number(s) on the 5. Checks for Accessory Power Control Module power. 
Diagnostic Table. 8. Checks circuit 2027 to the Battery Pack Control 


8. Checks for DTC 300 or DTC 311 first. Moduls.connertor 


DTC 282 Vehicle Wake Up Circuit 
[Step] 1 Acn —  [ Маш | yes — | 


1 Was the On board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


1. Turn the ignition OFF. 
2. Insert the charge paddle into the charge 
receptacle and insure that the vehicle is charging. 


Go to 
Did the DTC reset ? [ Go to Step3 | Diagnostic Aids 


3. Wait the specified time and check if the DTC 
Is Battery Pack Control Module DTC(s) 300 or 311 Go to Other 
also set? DTC(s) first Go to Step 4 


reset. 
Notice: Performing the following procedures 
will result in one or more Battery Pack Control 
Module DTC(s) being set. 
1. Turn the ignition OFF. 
2. Disconnect the 20-way battery pack connector 
and install the Battery Pack Breakout 
Box J 42494. 
3. Insert the charge paddle and insure that the 
vehicle is charging. 
4. Wait 60 seconds and measure the voltage on 
pin S of J 42494. 
Was the voltage above the specified value on pin S. Goto Step 5 Go to Step 8 
With the ignition OFF and the vehicle charging 
Go to Step 6 Go to Step 7 


Notice: The following procedure will set DTC(s) 
in the HTCM. When this step has been 
completed clear DTC(s) and continue. 

1. With the ignition OFF and the vehicle charging 
remove the Accessory Power Control Module 
24-way connector. 

2. Using a DMM check for voltage at terminal 24 of 
the Accessory Power Control Module 24-way 
connector. 

Is the voltage at or above the specified value? 

Notice: The following procedure will set DTC(s) 

in the HTCM. When this step has been 

completed clear DTC(s) and continue. 

1. With the ignition OFF and the vehicle charging 

remove the HTCM 32-way connector. 

2. Using a DMM check for voltage at terminal D15 
of the HTCM 32-way connector. 

Is the voltage at or above the specified value? 


measure the voltage at the Aux. Battery with a DMM. 
Is the Aux. Battery voltage below the specified value? 
10 volts 
Goto Step 16 | Goto Step 13 
=| Go to Step 12 


The battery pack has at least 25 times the 

energy of one regular automotive battery. Extra 

precautions should be taken when the battery 

pack is removed from the truck because the 

automatic disconnect cannot protect you froma 

disconnected battery pack. Follow the service 

manual procedures and cautions. 

1. Remove the Battery Pack assembly. Refer to 
Battery Pack Removal and installation. 

2. Remove the Battery Pack case cover. 

3. Disconnect the 20 way Connector from the 
Battery Pack Breakout Box J 42494 

4. Disconnect the BPCM C2 Connector. 

5. Using a DMM check for an open on circuit 2027 
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DTC 282 Vehicle Wake Up Circuit (continued) 
[Sep] — — — — Acn — мамою) | Ye | Ne | 
between the 20 way connector and the Battery 
Pack Control Module connector C2. 
Was a open circuit found? Goto Step 12 | Goto Step 10 
Using a DMM check for a grounded circuit on 2027 at 
the Battery Pack Control Module connector C2. 
Was a grounded circuit found? GotoStep10 | Goto Step 17 
1. Disconnect the 36 way connector at the 
Automatic Disconnect Module. 
2. Using a DMM check for a grounded circuit on 
2027 at the Battery Pack Control Module 
connector C2. 
Was a grounded circuit found? Goto Step 11 | Goto Step 14 
Repair CKT 2027 in the Battery Pack. Refer to Wiring 
11 repair in Electrical Diagnosis. 
Is the repair complete? Go to Step 18 
Repair no voltage condition on CKT 2027 to the 
12 HTCM. Refer to Wiring repair in Electrical Diagnosis. 
Is the repair complete? Go to Step 18 
Repair no voltage condition on CKT 2027 to the 
Accessory Power Control Module. Refer to Wiring 
repair in Electrical Diagnosis. 
Is the repair complete? Go to Step 18 
Replace the Automatic Disconnect Module. Refer to 
Automatic Disconnect Module Removal and 
Installation. 
Is the action complete? Go to Step 18 
Replace the HTCM. Refer to HTCM section. 
Is the action complete? Go to Step 18 
Replace the Accessory Power Control Module. Refer 
to Accessory Power Control Module removal and 
replacement. 
Is the repair complete? Go to Step 18 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module Removal and 
Installation. 
Is the action complete? Go to Step 18 \ 
Clear DTCs. Refer То Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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DTC 285 Park Select Correlation 


[Hol At All Times. 


Circuit Description 


The Drive Motor Control Module and the Battery Pack 
Control Module each monitor the state of the 
Transmission Range Indicator Switch position through 
there own discrete inputs. The two control modules then 
compare there findings over serial data. In the event that 
one control module sees a different Park state then the 
other, a DTC will be set. 


Conditions for Setting the DTC 


Ignition ON. 
Run 2 power supplied. 
The Drive Motor Control Module has a defined state 
for the Transmission Range Switch. 

• The Battery Pack Control Module and the Drive 
Motor Control Module do not agree on park status 
for 10 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

Charging is disabled. 
DTC will be stored in failure records buffer. 


LTGRI [в 


Transmission 
Range 
Indicator 
Switch 


Conditions for Clearing the DTC 


e lf the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 3 


Diagnostic Aids 
Check for the following conditions: 


e If back-up lamps are also inoperative check for 
blown fuses or no power to the Transmission Range 
Indicator Switch 3-way connector pin A. 

e Моме the shift lever while in Park and see if Battery 
Pack Control Module Transmission Range Indicator 
Switch changes state. The Transmission Range 
Indicator Switch may be out of adjustment. 

e Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Test Description 5. Checks to see if the TR switch is out of adjustment. 


Number(s) below refer to the step number(s) on the 6. Checks for a voltage on circuit 275 from the 


Diagnostic Table. TR switch. - э 
2. Checks to see if the fault is present. 7. Checks the TR switch for proper operation. 


3. DTC 061 will fix most Transmission Range Switch 10 Mss байге Battery: Packe Соно 


problems. 
DTC 285 Park Select Correlation 


[stee | — —  Acion — — 5$  [ vaut | ve | we | 
1 Was the on board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
ERE s 


GotoStep3 | Diagnostic Aids 


Is Drive Motor Control Module DTC 061 also set? Go to other 
DTC first Go to Step 4 


1. Turn the ignition to run. 
2. Place the shift lever in park. 
4 3. Using a scan tool view the Battery Pack Control YES 
Module Park Selected. 
Does the scan tool show YES? Go to Step 5 Go to Step 6 


5 Wiggle the shift lever. 
Did the park status change? Go to Step 14 Go to Step 6 


1. Connect the 20-way battery pack breakout box 
J 42494 to the vehicle in-line connector. 
2. Turn the key ON. 
3. Insure the vehicle is in park. 12 volts 
4. Do not engage the brake switch. 
5. Measure the voltage on pin D to ground. 
Is the voltage above the specified value? GotoStep9 | GotoStep7 
1. Turn the Ignition OFF. 
1 ohm 
Goto Step 13 | GotoStep8 


2. Remove the 3-way connector from the 
12 volts 
Goto Step 13 | Goto Step 12 


Transmission Range Indicator Switch. 
a Go to Step 10 NI 


Is the DTC current? 


3. Measure the resistance between pins A and C on 
the switch side of the Transmission Range 
Indicator 3-way connector with the vehicle in 
park. $ 

Is the resistance above the specified value? 
1. Turn the ignition ON. 

2. Ensure the vehicle shifter is in park. 

3. Measure the voltage on pin A of the 3-way 
harness. 

Is the voltage at or above the specified value? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 

Procedure for safety information. 

1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 

2. Remove the battery pack cover. Refer to Pack 
Cover removal procedure. - 

Is the action complete? 
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DTC 285 Park Select Correlation (continued) 
Check the wire between Terminal D of the 20-way 

and terminal 7 of the Battery Pack Control Module C2 

connector for an open or short to ground. 

Was a problem found? 
Repair the wire between Terminal D of the 20-way 

and terminal 7 of the Battery Pack Control Module C2 

connector. 

Is the action complete? 

Repair no voltage condition on circuit 440 to pin A. 


Е Go їо Step 11 Go to Step 15 
Is the action complete? 


Replace the Transmission Range Indicator Switch. 
Is the action Complete? Go to Step 16 
C355 DEN ACUMEN 
Is the action complete? Go to Step 16 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Go to Step 16 
P= ize! | 
systems check 


Is the action complete? 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


664 Battery Pack Internal Diagnostics 


DTC 286 Drive Motor Battery Charger Receptacle Circuit Low 


Circuit Description 


Located in the charge receptacle is the temperature 
sensor which has two functions. When the charge 
paddle is inserted it completes the path that enables the 
Battery Pack Control Module to read the temperature of 
the charge receptacle. If the Battery Pack Control 
Module can read the temperature it also indicates that 
the charge paddle is present in the charge receptacle. 
When the charge paddle is not inserted the Battery 
Pack Control Module should read a temperature 

of 0°C (32°F). 


Conditions for Setting the DTC 


• The charge paddle is inserted into the charge 
receptacle. 

~ Temperature sensor resistance measured by 
the Battery Pack Control Module is belo 
300 ohms (100°C). t 

Action Taken When the DTC Sets 

e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

* Charging is disabled. 

• DTC will be stored in failure records buffer. 

Conditions for Clearing the DTC 

e If the fault conditions are no longer present the ОТС 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

• ОТС can be cleared by using the scan tool Clear 
Info function. 


| Receptacle 


7 Battery Pack 
! Assembly 
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Diagnostic Aids 
Check for the following conditions: 


> Check the coolant flow valve to the charge 
receptacle for proper operation. 

e Check for Battery Pack Control Module DTC 288. 

e Charge the vehicle until the temperature stabilizes. 
The sensor may only fail when hot. 


Temperature vs Resistance Values (Approximate) 


0 | = | 33580 
177,000 


3 
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Reviewing the Failure records since the diagnostic test Test Description 
last failed may help determine how often the condition 

- that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks to see if the DTC is current. 
4. Checks to see if the fault is in the charge receptacle. 


5. Checks the temp sensor circuit from the 20-way 
connector. 


7. Checks the temp sensor circuit from the Battery 
Pack Control Module connector. 


DTC 286 Drive Motor Battery Charger Receptacle Circuit Low 


[—— —— adn — — — - T Vita [| єє [ Ne. 


Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Go to 


1. Install the charge paddle in the charge 
receptacle. 
Goto Step3 | Diagnostic Aids 
99°C (210°F) Goto 
Goto Step 4 | Diagnostic Aids 


2. Using a scan tool view Battery Pack Control 
Module DTC(s). 
99°C (210°F) 
Go to Step 5 Go to Step 10 
99°C (210°F) 
Go to Step 6 Go to Step 9 


Is DTC 286 current? 
Using a scan tool view charge receptacle 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? Go to Step 7 
Check the wire between terminal L of the 20 way and КЫ Бк КЕП 
Go to Step 8 Go to Step 11 


Is charge receptacle temperature read at or above 

the specified value? 

1. Disconnect the charge receptacle 8-way 
connector. 

2. Read the charge receptacle temperature at the 
Battery Pack Control Module with a scan tool. 
Does charge receptacle temperature read at or above 

the specified value? 
1. Connect the 20-way battery pack breakout 
box J 42494 to the vehicle in-line connector. 
2. Open switch L. 
3. Read the charge receptacle temperature at the 
Battery Pack Control Module with a scan tool. 
4. Is charge receptacle temperature read at or 
above the specified value? 


temperature. 

terminal 18 of the Battery Pack Control Module C2 for 
an open or short to ground. 

Was a problem found? 
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DTC 286 Drive Motor Battery Charger Receptacle Circuit Low (continued) 


[se] ë Ado — [мш] Ye [| Ne ] 
receptacle 8-way connectors. 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 12 


Repair the wire between terminal L of the 20 way and 

terminal 18 of the Battery Pack Control Module C2. 

Is the action complete? Go to Step 12 
Is the action complete? 

Clear DTCs. Refer To Clearing Diagnostic Trouble 

Codes. Goto OBD 
Is the action complete? È systems check 


ә 


Repair short to ground in charge receptacle circuit 

Go to Em 12 
Replace the charge receptacle. Refer to Charge 
Receptacle removal and replacement. 


between the battery pack 20-way and the charge 
Is the action complete? Goto MES 12 


с 
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DTC 287 Drive Motor Battery Charger Receptacle Circuit Correlation 


DK GRN | 2023 
DK GRN | 2023 


Circuit Description 


The Drive Motor Control Module and the Battery Pack 
Contro! Module each monitor the charge receptacle paddle 
present switches through there own discrete inputs. This is 
accomplished by the paddle insertion into the charge 
receptacle which completes the temperature sensor circuit 
allowing the Battery Pack Control Module to read charge 
receptacle temperature. The Drive Motor Control Module 
also detects charge paddle present via a micro-switch 
located in the charge receptacle. The Drive Motor Control 
Module uses this information to prevent shifting out of park 
while the vehicle is charging. The two control modules 
then compare there findings over serial data. In the event 
that one control module Sees a different paddle present 
state then the other, a DTC will be set. 


Conditions for Setting the DTC 


e The Battery Pack Control Module and the Drive 
Motor Control Module do not agree on the presents 
of the charge paddle for 10 seconds. 


Action Taken When the DTC Sets 


Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Propulsion is disabled. 

ә Charging is disabled. 


[inverter Module] 


ct 
|С2= 24 CLEAR] 


e DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Remove and insert the charge paddle several times 
while viewing both the Drive Motor Control Module 
and the Battery Pack Control Module. Look for the 
control module with the incorrect reading. 

e Ifthe charge paddle icon is not illuminated on the 
dash but the system is operating normally look for 
an open circuit to the Body Control Interface 
Module. 

e Anintermittent DTC may be caused by a sticking 
switch. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 
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Test Description 5. Checks the paddle present signal to the Drive Motor 
Number(s) below refer to the step number(s) on the Control Module. » «3 
B. Checks the temp sensor circuit to the battery pack. э 


Diagnostic Table. 
E 1 P 16. Checks the temp sensor circuit to the Battery Pack 
2. Checks to see if the fault is present with the charge Control Module. 


paddle removed. 


3. Checks to see if the fault is present with the charge 
paddle inserted. 


DTC 287 Drive Motor Battery Charger Receptacle Circuit Correlation 
Potion —  — —  — [ Yawe | уез | no |] 
Was the on board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 


| Step | 
1. Remove the charge paddle from the charge 
receptacle. 
2. Turn the ignition ON. 
1 minute 
GotoStep 10 | GotoStep3 
1 minute 
Did the DTC reset with the charge paddle inserted Goto 
into the charge receptacle? Go to Step 4 | Diagnostic Aids 
With the paddle still inserted into the charge 
receptacle, use a scan tool to view the paddle 
present condition as read by the Drive Motor Control 
Module. 
Does the Drive Motor Control Module read the paddle 
is present? Go to Step 8 Go to Step 5 


charge receptacle? 

1. Insert the charge paddle into the charge 
receptacle. 

2. Wait the specified time and see if the DTC resets. 


3. Using a scan tool clear the DTC(s). 
4. Wait the specified time and see if the DTC resets. 
Did the DTC reset with the paddle removed from the 
1. Remove the Power Inverter Module C1 32-way 
connector. 
2. Check pin 8 of the 32-way harness to ground with 11 volts 
a DMM. 
Is the voltage at or above the specified value? Go to Step 19 Go to Step 6 
ЕЧ Goto Step 22 | GotoStep7 
B GotoStep 16 | Goto Step 20 


1. Remove the Body Control Interface Module 
32-way connector. . 

2. Check pin 8 of the 32-way harness to ground witi 
a DMM. 

Is the voltage at or above the specified value? 
1. Remove the 8-way connector from the charge 
receptacle. 

2. Using a DMM check for an open or short to 
ground between pin 8 of the Power Inverter 
Module 32-way harness and pin B of the charge 
receptacle harness. 

Was an open or short to ground found in circuit 2023? 
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DTC 287 Drive Motor Battery Charger Receptacle Circuit Correlation (continued) 


Go to Step 9 Go to Step 15 
Go to Step 20 


Yes 
Go to Step 18 
Bm Goto Step 11 | Goto Step 13 


11 volts 
Go to Step 12 | Goto Step 19 
F3 Goto Step 17 | Goto Step 20 


€ Goto Step 15 | Goto Step 14 


Goto Step 20 | Goto Step 18 


1. Install the 20-way breakout box J 42494 in-line to 
the battery pack. 
2. Insure that the charge paddle is inserted into the 
charge receptacle. 
3. Flip the switches on pins L and M to the OPEN 
position. 
4. Measure the resistance between pins L and M on 
the harness side. 
Is the circuit open? 
1. Disconnect the 8-way charger receptacle 
connector. 
2. Jumper pins D and H on the harness side of the 
connector. 
3. Measure the resistance between pins L and M on 
the 20-way breakout box J 42494 harness side. 
Is the circuit open? 
With the paddle removed from the charge receptacle, 
use a scan tool to view the paddle present condition 
as read by the Drive Motor Control Module. 
Does the Drive Motor Control Module read the paddle 
is present? 
1. Remove the Power Inverter Module C1 32-way 
connector. 
2. Check pin 8 of the 32-way harness to ground with 
a DMM. 
Is the voltage at or above the specified value? 
1. Disconnect the 8-way charge receptacle 
connector. 
2. Check pin 8 of the Power Inverter Module 32-way 
harness to ground with a DMM. 
Is voltage still present on pin 8 of the 32-way? 
1. Install the 20-way breakout box J 42494 in-line to 
the battery pack. 
2. Insure that the charge paddle is removed from 
the charge receptacle. 
3. Flip the switches on pins L and M to the OPEN 
position. 
4. Measure the resistance between pins L and M on 
the harness side. 
Is the circuit open? 
1. Disconnect the 8-way charger receptacle 
connector. 
2. Measure the resistance between pins L and M on 
the 20-way breakout box J 42494 harness side. 
Is the circuit open? 


670 Battery Pack Internal Diagnostics 


DTC 287 Drive Motor Battery Charger MINE Circuit Correlation сше 


Go to Step 16 a 
Module C2 connector. 
Was a problem found? Goto Step 18 | Goto Step 21 


Repair the short to voltage condition. 
Is the action complete? Go to Step 29 


Caution: Removal of the battery pack requires 

the high voltage system to be disabled and 

exposed. Refer to the Battery Pack Removal 

procedure for safety information. 

1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 

2. Remove the battery pack cover. Refer to Pack 
Cover removal procedure. 

Is the action complete? 

1. Remove the C2 connector from the Battery Pack 
Control Module. 

2. Using a DMM check for a open or short between 
pin M of the 20-way and pin 19 of the Battery 
Pack Control Module C2 connector. 

8. Check for a open or short between pin D of the 

20-way and pin 18 of the Battery Pack Control 


Repair the open or short condition. 
Is the:action complete? Go to Step 23 
Replace the Power Inverter Module. Refer to Power 
Inverter Module replacement procedure. 
Is the action complete? Go to Step 23 
o to Step 2: 
Go to Step 23 


Replace the charge receptacle. Refer to charge 
receptacle removal and replacement. 
Go to Step 23 
Go to OBD 
systems check 


Is the action complete? 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 

Replace Body Control Interface Module. Refer to 
Body Control Interface Module removal and 
installation. 

Is the action complete? 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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DTC 288 Drive Motor Battery Charger Receptacle Circuit Over temp 


^ Charge 
1 Receptacle 


€ 


Circuit Description 


The charge receptacle contains a temperature sensor 
that is used to determine both the presence of the 
charge paddle and the temperature of the charge 
receptacle. When the charge receptacle temperature 
sensor reaches the appropriate level the HTCM is 
triggered to cool the charge receptacle. If charge 
receptacle temperature exceeds a maximum value a 
DTC will be set. The charge receptacle temperature 
sensor is internal to the charge receptacle and is not 
serviceable. 


Conditions for Setting the DTC 


e Charge paddle is present. 
e Charge receptacle temperature is greater than 68°C 
(154*F) for 10 seconds. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Contro! Module to illuminate the TEMP light. 

е Charging will be disabled until the temperature is 
below 63*C (145*F). 

• The charge receptacle will be cooled for 5 minutes 
and charging will be re-enabled after the charge 
receptacle temp drops below 63*C. If the temp rises 
above 68°C again charging is disabled permanently. 

е DTC vill be stored in failure records buffer. 


Conditions for Clearing the DTC 


e Ifthe fault conditions are no longer present the ОТС 
will clear form current. The vehicle will then return to 
normal operation. 


107985 


e The DTC will clear from history after 100 power 
cycles. 


e ОТС can be cleared by using the scan tool Clear 
Info function. У 


Diagnostic Aids 
Check for the following conditions: 


е Check the cooling system to insure the charge 
receptacle is getting coolant. 

е Check the charge receptacle coolant valve for 
proper operation. The valve lever should move when 
aux. battery power.is disconnected and 
reconnected. 

e |f HTCM DTC(s) are set along with Battery Pack 
Control Module DTC 288 this indicates a cooling 
problem. Refer to HTCM DTC(s) first. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 

Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

3. Any coolant faults should be fixed first. 


4. Checks for a fault with the charge receptacle 
temperature sensor. 


5. 2000 ohms is the DTC set point. 
6. Checks the temperature sensor circuit. 
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connector. 

2. Install the 20-way breakout box J 42494 in-line to 
the battery pack. 

3. Insure that the charge paddle is inserted into the 
charge receptacle. 

4. Flip the switches on pins L and M to the OPEN 
position. 

5. Measure the resistance between pins L and M on 
the harness side. 

Is the resistance the same as the reading in step 5? 

Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 

1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 

2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 

Is the action complete? 
1. Remove the C2 connector from the Battery Pack 

Control Module. 

2. Using a DMM check for a open or short between 
pin M of the 20-way and pin 19 of the Battery 
Pack Control Module C2 connector. 

3. Check for a open or short between pin D of the 
20-way and pin 18 of the Battery Pack Control 
Module C2 connector. 

Was a problem found? 


Was the on board Diagnostic System Check Goto OBD 
performed? System Check 
2. Clear the DTC. 
Are any HTCM DTC(s) also set? Go to other 
DTC(s) first Go to Step 4 
less then 2596. 
measure the resistance between pins D and H on 
1. Reconnect the charge receptacle 8-way 
Go to Step 7 Go to Step 9 


DTC 288 Drive Motor Battery Charger Receptacle Circuit Over temp 
1. Install the charge paddle into the charge 
3. Attempt to charge the vehicle to FULL. Goto 
Go to Step 3 
Is Battery Pack Control Module DTC 286 also set? Go to other 
DTC first Go to Step 5 
2. Charge the vehicle until DTC 288 resets. 
the charge receptacle. 
E Go to Step 8 w 


vawe) | vs | но 
Go to Step 2 

receptacle. 

Did the DTC reset? Diagnostic Aids 

1. Drive the vehicle until the user state of charge is 

3. Disconnect the charge receptacle connector and 2000 ohms 

Is the resistance less than the specified value? Go to Step 10 Go to Step 6 
B Go to Step 9 Go to Step 11 
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DTC 288 Drive Motor Battery Charger Receptacle Circuit Over temp (continued) 


[ vaut) | Ys | м | 


receptacle. Refer to charge receptacle removal and 
replacement. 
Is the action complete? 


Replace the Battery Pack Control Module. Refer to 


io to Step 12 | Diagnostic Aids 


С Repair high resistance іп the charge receptacle 
temperature sensor circuit. 
Is the repair complete? Go to Step 12 
If no other HTCM DTC(s) have set and the cooling 
G 
Battery Pack Control Module removal and raisin | — | 
Is the action complete? 


system is operating properly, replace the charge 

Clear DTCs. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD 
Is the action complete? systems check 
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DTC 289 Charge Current Low 
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Circuit Description 


During charging the Battery Pack Control Module 
reviews the condition of the battery modules and 
determines the level of current that the battery pack 
needs. This class Il message is transmitted to the 
charger through the Radio frequency communications 
system. If the Battery Pack Control Module does not 
see current when commanded during charging a DTC 
will set. 


Conditions for Setting the DTC 


e Charge paddle present. 

e M Battery Pack Control Module is requesting power 
from the charger. 

~ Less then Zero (0) amps battery pack current is 
detected for 45 seconds after current is 
commanded. 

Or 


e Five or more occurrences of Battery Pack Control 
Module DTC 290. 


Action Taken When the DTC Sets 

e DTC will be stored in failure records buffer. 

e Charging is disabled. 

Conditions for Clearing the DTC 

e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 


e The DTC will clear from history after 100 power 
cycles. 


Data f = 7 * Electronic 
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e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Use a scan tool and view the charge event history 
table for information on the charging event. 

e Check the class Il data line and all vehicle grounds. 
This DTC can set if there is nose on the class II line. 

e Charge the vehicle from a low SOC to FULL with a 
different charger. If the DTC will not reset the fault 
may be in the previous charger. 

e Low Aux battery voltage may cause this DTC to set. 
If the Aux battery is low disregard this DTC and 
charge the Aux Battery. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 

Test Description 

Number(s) below refer to the step number(s) on the 

Diagnostic Table. 

2. Ifthe shunt is not functioning properly this DTC 
will set. 

4. Checkto see if the fault is present. 

5. Checks for a faulty charger. 


Check for any device that may be drawing charger 
current. 


ә 
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11 


13 


Check the Aux. Battery for a low charge. 
Was the Aux. Battery charge low? 


Charger problem. Call for service. 

Is the action complete? 

Replace the faulty component. 
Is the action complete? 


DTC 289 Charge Current Low 


Was the on board Diagnostic System Check 
performed? 


[ves | mw | 
Goto OBD 
Goto Step 2 | System Check 
Go to other 
DTC first Go to Step 3 
Go to other 
DTC first Go to Step 4 
Go to Step 5 


Go to Step 9 Go to Step 6 


Go to Step 11 Go to Step 7 


Go to Step 10 Go to Step 8 


Goto Step 12 iR 


Go to Step 13 
Go to Step 13 


Go to Step 13 
Go to Step 13 


Go to OBD 
stems check 


Value(s) 


Are any Battery Pack Control Module shunt DTC(s) 
also set? 

Is Battery Pack Control Module DTC 290 also set? 
Is DTC 289 current? 


1. Remove the current charger. 
2. Clear the DTC. 
8. Plug in another charger. 
Does vehicle charge without DTC resetting? 


Check the vehicle high voltage components for 
excessive loads. 
Were any devices found to be drawing excessive 
current? 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? 


Refer to Auxiliary battery section for low battery 
condition. 

Is the action complete? 

Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? 

Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 
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Circuit Description e The DTC will clear from history after 100 power 
During charging the Battery Pack Control Module cycles. r. 
reviews the condition of the battery modules and » ото, бан be cleared by using the scan tool Clear 
determines the level of current that the battery pack о function 
needs. This class 11 message is transmitted to the Diagnostic Aids 
charger through the Radio frequency communications t d 
system. If the Battery Pack Control Module requests Check for the following conditions: - 
0 power after charging is initiated a DTC will set. e Use the scan tool a review the charger event history y 
Conditions for Setting the DTC table for information on the charging event. 

e This DTC normally sets during the end of charge 
e Battery Pack Control Module requests 0 power after when a lower power request is coming from the 

charging is initiated. Battery Pack Control Module. 

Action Taken When the DTC Sets Reviewing the Failure records since the diagnostic test 


last failed may help determine how often the condition 
e The Battery Pack Control Module requests Zero (0) that caused rh 5-5 to be set bash This may assist in 
power during charging. The Battery Pack Control diagnosing the condition. 
Module will then cycle back on to finish the charge. 
If minimum charger output is still to high the Battery Test Description 


Pack Control Module will continue to cycle the Number(s) below refer to the step number(s) on the 
charger on and off. Diagnostic Table. 
e DTC will be stored in failure records buffer 7 


2. Ifthe shunt is not functioning properly this ОТС 
Conditions for Clearing the DTC will set. ^ ixi 
e If the fault conditions are no longer present ће DTC 4. Checks for a faulty charger. 
will clear form current. The vehicle will then return to 
normal operation. 
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С C the on board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 
Is DTC 290 current? Go to 
Goto Step 4 | Diagnostic Aids 
1. Remove the current charger. 
3. Plug in another charger. 
Did the DTC reset? Go to Step 5 Go to Step 6 
Charger problem. Call for service. 
Is the action complete? Go to Step 8 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 8 


Are any other Battery Pack Control Module shunt Go to other 
eal ee 
2. Clear the DTC. 
Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? Go to Step 7 
€ > n Clear DTCs. Refer To Clearing Diagnostic Trouble | = вою | _ | 
Содез. Go to OBD 
Is the action complete? systems check 
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DTC 291 Unintended Charging with Charge Paddle 
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Circuit Description Conditions for Clearing the DTC 

When the charge paddle is inserted into the charge «If the fault conditions are no longer present the DTC 
receptacle, vehicle wake-up is sent to the Battery Pack will clear form current. The vehicle will then return to 
Contro! Module and class I! information is transferred normal operation. 

between Battery Pack Control Module and charger. The ~ The DTC will clear from history after 100 power 
charger and Battery Pack Control Module initialize and cycles. 

transfer system status before power can be transferred e ОТС can be cleared by using the scan tool Clear 

to the battery pack. The Battery Pack Control Module Info function. y 
will then send to the charger a percentage of maximum 

power required for charging. This information will be Diagnostic Aids 

updated as the vehicle charges to complete. Reviewing the Failure records since the diagnostic test 


last failed may help determine how often the condition 


Conditions for Setting the DTC 
i 4 that caused the DTC to be set occurs. This may assist in 


• The Charge paddle is present diagnosing the condition. 

e Battery Pack Control Module requesting 
Zero (0) power Test Description 

e Battery pack current is greater than Zero (0) amps Number(s) below refer to the step number(s) on the 
for 5 seconds Diagnostic Table. 

Action Taken When the DTC Sets 2. Checks for charger faults. 


e Charging is disabled. 4. Checks to see if the fault is present. 


The auto disconnect opens the high voltage relays. 5. Checks for a faulty charger. 
» Battery Pack Control Module will request the Drive 

Motor Control Module to illuminate the SERVICE 

SOON light. 
e DTC will be stored in failure records buffer. 
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DTC 291 Unintended Charging with Charge Paddle 
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1 Was the on board Diagnostic System Check Goto OBD 

performed? Go to Step 2 System Check 
Are Battery Pack Control Module DTC(s) 293, 294, or Go to other 
295 set? DTC(s) first Go to Step 3 
Are Battery Pack Control Module shunt DTC(s) set? Go to other 

DTC(s) first Go to Step 4 
15 DTC 291 current? Go to 

Go to Step 5 


1. Clear DTC(s) 
2. Plug in another charger. 
Does the DTC reset? Go to Step 6 Go to Step 7 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? Go to Step 8 
[7 [enean || osm | — / 
Is the action complete? Go to Step 9 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 9 


Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 
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Circuit Description 


When the charge paddle is inserted into the charge 
receptacle, vehicle wake-up is sent to the Battery Pack 
Control Module and class Il information is transferred 
between Battery Pack Control Module and charger. The 
charger and Battery Pack Control Module initialize and 
transfer system status before power can be transferred 
to the battery pack. The Battery Pack Control Module 
will then send to the charger a percentage of maximum 
power required for charging. This information will be 
updated as the vehicle charges to complete. 


Conditions for Setting the DTC 


e Charge paddle is not present. 

e Vehicle is in park. 

~ Тһе Battery Pack Control Module see current going 
into the battery pack. 


Action Taken When the DTC Sets 


Charging is disabled. 

Propulsion is disabled. 

The auto disconnect opens the high voltage relays. 
Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e  DTC will be stored in failure records buffer. 
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Conditions for Clearing the DTC 


~ Ifthe fault conditions are no longer present the ОТС 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e This DTC can set if an attempt is made to charge 
the battery pack from an outside source. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. А 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks to see if the fault is present. 
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C ci the on board —  ——— System Check Goto OBD 
performed? Go to Step 2 System Check 
Are Battery Pack Control Module or Drive Motor Go to other 
Control Module DTC(s) also set? DTC(s) first Go to Step 3 
Is DTC 292 current? Go to 
Goto Step 4 | Diagnostic Aids 
Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 5 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
5 Codes. Я Go to OBD 
Is the action complete? systems check 
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DTC 293 Charger Fault 
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Circuit Description 


When the charge paddle is inserted into the charge 
receptacle, vehicle wake-up is sent to the Battery Pack 
Contro! Module and class Il information is transferred 
between Battery Pack Control Module and charger. The 
charger and Battery Pack Control Module initialize and 
transfer system status before power can be transferred 
to the battery pack. The Battery Pack Control Module 
will then send to the charger a percentage of maximum 
power required for charging. This information will be 
updated as the vehicle charges to complete. 


Conditions for Setting the DTC 

• Тһе charger is indicating a hardware fault by class Il. 
Action Taken When the DTC Sets 

• DTC will be stored in failure records buffer. 
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Conditions for Clearing the DTC 


e if the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

* The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Checks charger operation. 


є 
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1 Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Are any other DTC(s) set? Go to Other 
DTC(s) first Goto Step 3 


1. Clear DTC(s) 
2. Plug in another charger. 
Does the vehicle charge? Go to Step 4 Go to Step 5 
Charger problem. Call for service. 
Is the action complete? Go to Step 6 
е | Replace the charge receptacle. Refer to charge 85 m 15 | 
i Go to Step 6 
is = Tee | 
systems check 


receptacle removal and installation. 


Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 
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DTC 294 Charger Communication Fault 
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Circuit Description 


When the charge paddle is inserted into the charge 
receptacle, vehicle wake-up is sent to the Battery Pack 
Control Module and class Il information is transferred 
between Battery Pack Control Module and charger. The 
charger and Battery Pack Control Module initialize and 
transfer system status before power can be transferred 
to the battery pack. The Battery Pack Control Module 
will then send to the charger a percentage of maximum 
power required for charging. This information will be 
updated as the vehicle charges to complete. 


Conditions for Setting the DTC 


е Тһе charger has three occurrences of not receiving 
data for 250 milliseconds. 


Action Taken When the DTC Sets 

e Charger will display CHECK CHARGER. 

e DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


е = If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Check the ABS controller for a class Il fault. 

е  Tocheck for activity on the class II data line probe 
pin 2 on the ALDL connector under the dash. 

e Look for this DTC to set near the end of the charge 
event. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Checks for a charger problem. 
3. Looks for a class Il communication fault. 


9 
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Was the on board Diagnostic System Check Go to OBD 
performed? Go to Step 2 ‘stem Check 


1. Clear DTC(s) 
Go to Step 7 Go to Step 3 
Was a problem found? 
7 Charger problem. Call for service. 
Is the action complete? Go to Step 8 


ground. 
Replace the charge receptacle. Refer to charge 
receptacle removal and installation. Go to Step 8 


Does the vehicle charge? 
Did the DTC set on the second vehicle? Go to Step 6 Go to Step 7 
Codes. 


2. Plug in another charger. 
Check class II circuits for intermittent open or short to 
Go to Step 5 Go to Step 4 
Try the original charger on a known good vehicle. 
Repair the class II circuit. 
Is the action complete? Go to Step 8 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Go to OBD 
Is the action complete? systems check 


686 Battery Pack Internal Diagnostics 


DTC 295 Drive Motor Battery Charge Performance 


7 = =з Charge 


! ‘Receptacle 


Г an 
aus) Д 


EJ 


C 
РЕ [reo 


PPL [1807 


posse 


Circuit Description 


When the charge paddle is inserted into the charge 
receptacle, vehicle wake-up is sent to the Battery Pack 
Control Module and class Il information is transferred 
between Battery Pack Control Module and charger. The 
charger and Battery Pack Contro! Module initialize and 
transfer system status before power can be transferred 
to the battery pack. The Battery Pack Control Module 
will then send to the charger a percentage of maximum 
power required for charging. This information will be 
updated as the vehicle charges to complete. 


Conditions for Setting the DTC 

• Тһе Battery Pack Control Module has recorded 
Five (5) faults during a charging event. 

Action Taken When the DTC Sets 


е Charging is disabled. 
e Charger will display CHECK CHARGER. 
e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 
• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


е If this DTC is a history code the problem may be 
with a charger that was used during a different 
charge event. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. This DTC set along with other Battery Pack Control 
Module DTC(s). 


DTC 295 Drive Motor Battery Charge Performance 


DTCs). 


[Action — | \ашев) | 


Was the on board Diagnostic System Check 
performed? 


Refer to other Battery Pack Control Module charger 


[ Yes | No | 
Goto OBD 
GotoStep2 | System Check 


EI - | 
DTC(s) first 


» 


e. 
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Circuit Description 


The HTCM transfers information over serial data to the 
Battery Pack Control Module. This information is used 
by the Battery Pack Control Module to determine if 
charging can take place. The Battery Pack Control 
Module will inhibit charging based on HTCM APM 
failure, HTCM regeneration disable, or no coolant 
present. 


Conditions for Setting the DTC 


e Тһе Heat Thermal Contro! Module has indicated a 
failure which inhibits charging. 


Action Taken When the DTC Sets 


e Charging is disabled. 
e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e If the fault conditions are no longer present the DTC 
will clear form current. The vehicle will then return to 
normal operation. 

e The DTC will clear from history after 100 power 

cycles. 

DTC can be cleared by using the scan tool Clear 

Info function. 


7 7 7^ Battery 


! Pack 
! Assembly 


224 23 

T7777 7Power 

! !invetter Ж 

l Module Aia 


.---- 1 


Diagnostic Aids 
Check for the following conditions: 


e HTCM DTC(s). 
e Accessory Power Control Module DTC(s) from any 
control module. 
~ Lowcoolant. 
HTCM recognizes a over temp condition. 
Refer to Intermittents Symptom table in order to 
diagnose intermittent problems. 
Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. Refer to HTCM section. 
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Ration 


Was the on board Diagnostic System Check 
performed? 


ES Is DTC 296 current? 


| vs [| we |] 
Goto OBD 
Goto Step2 | System Check 


Goto 
Goto Step3 | Diagnostic Aids 
Are any HTCM DTC(s) present? | — | Go to other 


DTC(s) first 


Go to OBD 
systems check 


Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 
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Circuit Description 


All of the controllers communicate over the UART line. 
The Battery Pack Control Module is the master of the 
UART line and will request information from each 
controller in a specified order. All other controllers listen 
on the line for information required to perform their 
operations. 


Conditions for Setting the DTC 


Ignition ON, 

The Battery Pack Control Module has requested 
information from the HTCM and there is no 
response for 10 seconds. 


Action Taken When the DTC Sets 
e DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 

e The DTC will clear from history after 100 power 

cycles. 

DTC can be cleared by using the scan tool Clear 

Info function. 
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Diagnostic Aids 
Check for the following conditions: 


e The UART data network is designed with and 
redundant strategy. In order for only one control 
module to be cut off from communications, both data 
lines would have to be damaged. 

e Agrounded data line would pull the entire UART 
network low causing no communications with any 
control modules. 

е Check for a loose or damaged C2 connector before 
replacing any control module. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


"Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


4. Checks for other control modules reporting the same 
problem. 
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Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
1. Clear all DTC(s). 
2. Cycle the key OFF then ON. 
Did Battery Pack Control Module DTC 300 reset? Go to Step 3 
Is Drive Motor Control Module DTC 029 current with 
no other loss of communications DTC(s) set? Go to Step 6 Goto Step 4 
Are any other serial data DTC(s) set relating to loss Go to No Serial 
of communications with other control modules? Data Table Go to Step 5 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? Go to Step 7 
Replace the HTCM. Refer to HTCM removal and 
replacement. Go to Step 8 
Replace the Battery Pack Control Module. Refer to 
7 Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 8 


Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD D) 
Is the action complete? systems check 
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Circuit Description 


All of the controllers communicate over the UART data 
line. The Battery Pack Control Module is the master of 
the UART line and will request information from each 
controller in a specified order. All other controllers listen 
on the line for information required to perform their 
operations. 


Conditions for Setting the DTC 


* Ignition ON. 

e The Battery Pack Control Module is not receiving 
valid serial data messages from the Drive Motor 
Control Module for 10 seconds. 


Action Taken When the DTC Sets 


e Тһе Battery Pack Control Module will operate on 
default values. 
e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, , and the vehicle will 
return to normal operation. 
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e The DTC will clear from history after 100 power 
cycles. 

• DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Тһе UART data network is designed with and 
redundant strategy. In order for only one control 
module to be cut off from communications, both data 
lines would have to be damaged. 

e Agrounded data line would pull the entire UART 
network low causing no communications with any 
control modules. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Looks for other Drive Motor Control Module DTC(s). 
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Was the on board Diagnostic System Check Goto OBD 
performed? Goto Step2 | System Check 

1. Clear all DTC(s). 
2. Cycle the key OFF then ON. 

3. Check for other Drive Motor Control Module 
serial data DTC(s). 

Are any other serial data DTC(s) set? 


Did Battery Pack Control Module DTC 301 reset? 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 

1. Disable the high voltage. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 

3. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 

Is the action complete? 

Replace the Battery Pack Control Module. 

Refer to Battery Pack Control Module removal and 

installation. 

Is the action complete? 


Value(s) 


Go to other 
DTC(s) first Go to Step 3 


Go to 
Go to Step 4 | Diagnostic Aids 


a Go to Step 5 NW 


E Go to Step 6 aeui 
Clear DTC's. Refer To Clearing Diagnostic Trouble 

Codes. Go to OBD >) 
Is the action complete? systems check 


Battery Pack Internal Diagnostic 693 


DTC 302 Battery Pack Control Module Reset 


Circuit Description 


In order for the Battery Pack Control Module to maintain 
memory it receives a 12 volt power supply from the 
auxiliary battery. This power is used when the vehicle is 
powered off or during charging with the Accessory 
Power Module off. When the Battery Pack Control 
Module powers down it goes through a shut down 
sequence and stores away information for the next 
power-up cycle. 


Conditions for Setting the DTC 


e Тһе Battery Pack Control Module abnormally reset 
during operation. 


Action Taken When the DTC Sets 


e SERVICE NOW light will flash each time the Battery 
Pack Control Module attempts to reset. 

e The POWER USE gauge will toggle each time the 
Battery Pack Control Module attempts to reset. 

e Тһе SOC gauge will be inaccurate until the vehicle 
is charged. 

e The pack volts gauge will toggle each time the 
Battery Pack Control Module attempts to reset. 

e DTC will be stored in failure records buffer. 


Charge 


Receptacle 


Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 

• The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e If the battery power feed is interrupted while the 
Battery Pack Control Module is awake this DTC 
will be set. Check for a intermittent condition on 
circuit 940. 
Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Alow voltage supply may set this DTC. 


694 Battery Pack Internal Diagnostics 


DTC 302 Battery Pack Control Module Reset 
| No | 
Goto OBD 
System Ch 


[Sup| mn ë O ë S ан [Yes | 

EB ee naeste Son rek |= | PEE 
performed? Go to Step 2 еск 

DTC first Go to Step 3 

ERE-:::7 dali NN FE conse | 
voltage feed circuit 940. Go to Step 4 Go to Step 5 

FEN 
Is the action complete? Go to Step 6 


Replace the Battery Pack Control Module. Refer to 
Battery Pack Control Module removal and installation. 
Is the action complete? Go to Step 6 
Goto OBD 
systems check 


D Clear DTCs. Refer To Clearing Diagnostic Trouble 


Codes. 
Is the action complete? 


€ 


Battery Pack Internal Diagnostic 695 


DTC 303 Battery Pack Control Module Circuit 


Transmission Range 
Indicator Switch 


Circuit Description 


When the Battery Pack Control Module is power-up a 
self system check is performed. The system check 
verifies that stored data values are the same at 
power-up as they were at the previous power down. The 
Battery Pack Control Module also verifies some 
hardware operations during this system check. 


Conditions for Setting the DTC 


e Checksum data stored in EEPROM at power-up 
does not equal EEPROM data stored at 
power-down. 


Action Taken When the DTC Sets 


e SERVICE NOW light will flash each time the Battery 
Pack Control Module attempts to reset. 

• The SOC gauge will be inaccurate. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 


Charge 
Receptacle 


178515 
e The DTC will clear from history after 100 power 
cycles. 
e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e When this DTC is set Battery Pack Control Module 
data may not be accurate. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Ifthe fault is present replace the Battery Pack 
Control Module. 


696 Battery Pack Internal Diagnostics 


DTC 303 Battery Pack Control Module Circuit 


[Sep | — — = —  —  — -[ value) [Yes [ Ne | 
1 Was the on board Diagnostic System Check Goto OBD 
performed? GotoStep2 | System Check 
Is the fault present? Goto 
Goto Step3 | Diagnostic Aids 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? Go to Step 4 


installation. 

Is the action complete? 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 

Is the action complete? 


Replace the Battery Pack Control Module. 
Refer to Battery Pack Control Module removal and 
Go to Step 5 
Goto OBD 
systems check 


¢ 


Battery Pack Internal Diagnostic 697 


DTC 304 Battery Pack Control Module Keep Alive Memory 


[Hot At All Times 


Circuit Description 


When the Battery Pack Control Module is power-up a 
self system check is performed. The system check 
verifies that stored data values are the same at 
power-up as they were at the previous power down. The 
Battery Pack Control Module also verifies some 
hardware operations during this system check. 


Conditions for Setting the DTC 


e Checksum data stored in Keep Alive Memory at 
power-up does not equal Keep Alive Memory data 
Stored at power-down. 

е Loss of battery feed on circuit 940 while the 
processor is asleep. 


Action Taken When the DTC Sets 
e DTC will be stored in failure records buffer. 
Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 


Charge 
Receptacle 


178515 


e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


e If the processor looses 12 volt battery feed keep 
alive memory will be effected. Check circuit 940 for 
an intermittent condition before relating the Battery 
Pack Control Module. 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 

Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Ifthe fault is present replace the Battery Pack 
Control Module. 


698 Battery Pack Internal Diagnostics 


DTC 304 Teese Pack Control Module Keep Alive A 


[see | the on board Diagnostic — — — Check Goto OBD 
performed? GotoStep2 | System Check 
Is the fault present? 

Go to Step 3 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Perform the high voltage disable procedure. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
3. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? Go to Step 4 
installation. 


Replace the Battery Pack Control Module. 

Refer to Battery Pack Control Module removal and 

Is the action complete? Go to Step 5 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
pu "mm hoa 
Is the action complete? systems check 


e 


Battery Pack Internal Diagnostic 699 


DTC 305 Battery Pack Control Module Circuit 


[Hot At All Times] 


Circuit Description 


When the Battery Pack Control Module is power-up a 
self system check is performed. The system check 
verifies that stored data values are the same at 
power-up as they were at the previous power down. The 
Battery Pack Control Module also verifies some 
hardware operations during this system check. 


Conditions for Setting the DTC 


e Atleast one of the following Battery Pack Control 
Module DTC 306, 307, 308, 309 are set. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Contro! Module to illuminate the SERVICE 
SOON light. 

• DTC will be stored in failure records buffer. 


Charge 
Receptacle 
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Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 


Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Battery Pack Control Module DTC 306, 307, 308, or 
312 will cause this DTC will set 


700 Battery Pack Internal Diagnostics 


DTC 305 Battery Pack Control Module Circuit 
[Aden ë ë value(s) | Ye _] 


Was the on board Diagnostic System Check 
performed? 
Go to other DTC tables first. 
Is the action complete? Go to Step 3 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Go to OBD 
systems check 


Goto OBD 
System Check 


Codes. 
Is the action complete? 


Battery Pack Internal Diagnostic 701 


DTC 306 Battery Pack Control Module Circuit 


[Hot At All Times. 


Circuit Description 


When the Battery Pack Control Module is power-up a 
self system check is performed. The system check 
verifies that stored data values are the same at 
power-up as they were at the previous power down. The 
Battery Pack Control Module also verifies some 
hardware operations during this system check. 


Conditions for Setting the DTC 

The Battery Pack Control Module has detected a 
EEPROM fault. 

Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Charging is disabled. 

e DTC will be stored in failure records buffer. 


Charge 
Receptacle 


178515 

Conditions for Clearing the DTC 

• When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e DTC can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 
Check for the following conditions: 


e Battery Pack Control Module DTC 105 should also 
be set. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. ifthe fault is present replace the Battery Pack 
Control Module. 


702 Battery Pack Internal Diagnostics 


DTC 306 Battery Pack Control Module Circuit 
[Stee | Action — — Yawe [| ves | no |] 
Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


2 Is the fault present? Goto 
GotoStep3 | Diagnostic Aids 


Caution: Removal of the battery pack requires 
Go to Step 4 
installation. 


the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
Is the action complete? | - | Go to Step 5 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


procedure for safety information. 
1. Perform the high voltage disable procedure. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
3. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. 
Refer to Battery Pack Control Module removal and 


э 


Battery Pack Internal Diagnostic 703 


DTC 307 Battery Pack Control Module Circuit 


Circuit Description 


When the Battery Pack Control Module is power-up a 
self system check is performed. The system check 
verifies that stored data values are the same at 
power-up as they were at the previous power down. The 
Battery Pack Control Module also verifies some 
hardware operations during this system check. 


Conditions for Setting the DTC 


e The Battery Pack Control Module has detected a 
RAM fault. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Charging is disabled. 

e DTC will be stored in failure records buffer. 


Charge 
Receptacle 
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Conditions for Clearing the DTC 


e When the fault conditions are no longer present The 
DTC will clear from current, and the vehicle will 
return to normal operation. 

e The DTC will clear from history after 100 power 
cycles. 

e ОТС can be cleared by using the scan tool Clear 
Info function. 


Diagnostic Aids 

Reviewing the Failure records since the diagnostic test 
last failed may help determine how often the condition 
that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 

Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. If the fault is present replace the Battery Pack 
Control Module. 


704 Battery Pack Internal Diagnostics 


DTC 307 Battery Pack Control Module Circuit 
== oe Г] 
Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step System Check 
Is the fault present? Go to 
Со їо Step3 | Diagnostic Aids 


H Goto Step 4 E 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Perform the high voltage disable procedure. 
2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
3. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? 
Replace the Battery Pack Control Module. 
Refer to Battery Pack Control Module removal and 
installation. 
Is the action complete? 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. 
Is the action complete? 


Go to Step 5 


Go to OBD 
systems check 


e . 


Battery Pack Internal Diagnostic 705 


DTC 308 Battery Pack Control Module Circuit 


Circuit Description 


When the Battery Pack Control Module is power-up a 
self system check is performed. The system check 
verifies that stored data values are the same at 
power-up as they were at the previous power down. The 
Battery Pack Control Module also verifies some 
hardware operations during this system check. 


Conditions for Setting the DTC 


~ Тһе Battery Pack Control Module has detected а 
ROM fault. 


Action Taken When the DTC Sets 


» Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Charging is disabled. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e DTC can becleared by using the scan tool Clear 
Info function after the fault is no longer present. 
The DTC will clear from history after 100 power 
cycles. 


Charge 
Receptacle 


178515 
Diagnostic Aids 
Check for the following conditions: 


e If a new Battery Pack Control Module has been 
installed in the battery pack, and has not been 
flashed with the necessary software this DTC 
will set. 

e ifthe DTC resets intermittently replace the Battery 

- Pack Control Module. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2. Checks that the ROM fault is a hard failure. 


706 Battery Pack Internal Diagnostics 


DTC 308 Battery Pack Control Module Circuit 


[Step] Action’ = f vawtg | Yes | we | 
1 Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step2 System Check 
Is the fault present? Go 
Go to Step 3 | Diagnostic Aids 
reprogramming. 


Caution: Removal of the battery pack requires 
Is the action complete? Go to Step 4 


the high voltage system to be disabled and 
Clear DTC's. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


exposed. Refer to the Battery Pack Removal 

procedure for safety information. 

1. Perform the high voltage disable procedure. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 

3. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 

4. Replace the Battery Pack Control Module. Refer 
to Battery Pack Control Module replacement and 


Battery Pack Internal Diagnostic 707 


DTC 309 Battery Pack Reference Voltage Out of Range 


Circuit Description 


€ The Battery Pack Control Module contains a high 
. precision power supply used to read the battery module 
voltages. The power supply has two levels, O volts and 
10 volts. 


Conditions for Setting the DTC 


e One or both of the reference range voltages are out 
of range. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

» Charging is disabled. 

e Battery module voltage readings are invalid. 


Conditions for Clearing the DTC 

• DTC can be cleared by using the scan tool Clear 
Info function after the fault is no longer present. 

e The DTC will clear from history after 100 power 
cycles. 


Diagnostic Aids 
Check for the following conditions: 


e This DTC is set due to an internal Battery Pack 
Control Module fault. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 

diagnosing the condition. 


Test Description 


E the on board —— — System Check Goto OBD 
€ performed? Go to Step 2 System Check 


DTC will be stored in fail iffer. 
ч » fod In falura records Бинар Number(s) below refer to the step number(s) on the 


Diagnostic Table. 


2. If the fault is present and the Battery Pack Control 
Module has been programmed, a new Battery Pack 
Control Module is needed. 


DTC 309 —— "тути Pack Reference Voltage Out of Range 


[ vaues) | vs | —Ne —] 


Is the fault present? Go to 
Goto Step 3 | Diagnostic Aids 


Caution: Removal of the battery pack requires 
Go to Step 4 


the high voltage system to be disabled and 
Go to OBD 
systems check 


exposed. Refer to the Battery Pack Removal 

procedure for safety information. 

1. Perform the high voltage disable procedure. 

2. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 

3. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 

4. Replace the Battery Pack Control Module. Refer 
to Battery Pack Control Module replacement and 
reprogramming. 

Is the action complete? 
Clear DTC’s. Refer To Clearing Diagnostic Trouble 
Codes. 


Is the action complete? 


708 Battery Pack Internal Diagnostics 


DTC 310 Accessory Voltage Circuit High 


Circuit Description 


The Battery Pack Control Module contains two circuit 
boards, a high voltage board and a low voltage board. 
The Accessory Power Module and / or auxiliary battery 
supplies the accessory voltage, approximately 12V, to 
the Battery Pack Control Module. When Accessory 
Power Module is off, the voltage is fed directly from the 
auxiliary battery. If the accessory voltage range is above 
16 volts, the high voltage board will shut down. 


Conditions for Setting the DTC 
e Accessory voltage is greater than 16 volts. 
Action Taken When the DTC Sets 


e Battery Pack Contro! Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

Charging is disabled. 
The Battery Pack Control Module will shut down the 
high voltage board. 

e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e ОТС can be cleared by using the scan tool Clear 
Info function after the fault is no longer present. 

e The DTC will clear from history after 100 power 
cycles. 


Charge 
Receptacle 


1 Vehicle Paddle Present 1 
| Wake Шр 12у I 


“ig? Battery ! Motor 


| Pack | 


Vehicle 
Wake Up! с 
1 Module | Assembly 

1 
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Diagnostic Aids 
Check for the following conditions: 


e When this fault occurs the module voltages and 
pack voltages will reflect the last valid reading 
before the Battery Pack Control Module shuts down 
the high voltage board. 

e This DTC may be set if the auxiliary battery is being 
charged by a high powered battery charger. If the 
auxiliary battery is in need of charging remove the 
positive and negative battery cables from the battery 
before recharging. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 

Diagnostic Table. x 

2. Checks for proper aux battery voltage. 

3. Checks Accessory Power Control Module supplied 
voltage. 

4. Looks for voltage supply from the battery pack. 


ә 


Battery Pack Internal Diagnostic 709 


DTC 310 Accessory Voltage Circuit High 


Was the on board Diagnostic System Check Goto OBD 
performed? Goto Step 2 | System Check 
Is the DTC current? E 


Go to 
Go to Step 3 | Diagnostic Aids 


Yes 
Notice: Performing the following procedures 
will result in one or more Battery Pack Control 
Module DTC(s) being set. 
1. Tum the ignition OFF. 
2. Connect the Battery pack breakout box J 42494 11 - 18 volts 
to the 20 way connector. 
3. Open switch E and check voltage on the harness 
Side of the breakout box. 
Was the voltage within the specified value? Go to Step 4 Go to Step 10 
1. With the Battery Pack Breakout box still connected 
13 - 15 volts 
Go to Step 5 Go to Step 9 


and switch E open tum the ignition ON. 
2. Wait 60 seconds. 

3. Check voltage on the harness side of pin E on 
the breakout box. 

Was the voltage within the specified value? 


[ Step | 
1 
1. Close the switch E on the Battery Pack 
Breakout box. 
2. With the ignition ON Check voltage on the 
harness side of pin E on the breakout box. 
Was the voltage within the specified value? 


Go to 
Diagnostic Aids | Goto Step 6 


a Go to Step 7 : d 
16 Volts 
Go to Step 11 Go to Step 8 


Repair the short to high voltage between the 

C2 connector and the 20-way connector. 

Is the action complete? Go to Step 12 
Replace the Accessory Power Control Module. Refer 

to Accessory Power Control Module removal and 

installation. Go to Step 12 


Caution: Removal of the battery pack requires 
the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
Procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? 
1. Remove the C2 connector from the Battery Pack 
Control Module. 
2. Connect the Battery pack breakout box J 42494 
to the 20 way connector. 
3. Using a DMM check the voltage on terminal 3 to 
ground terminal 1. 
Is the voltage under the specified value? 


710 Battery Pack Internal Diagnostics 


DTC 310 Accessory Voltage Circuit High (continued) 
[sep | Action — — [ Маше) | ve | м | 


Auxiliary battery voltage out of range. Refer to 

10 Section Auxiliary Battery. 
Is the action complete? o to Step 12 
Replace the Battery Pack Control Module. Refer to 

11 Battery Pack Control Module removal and installation. 
Is the action complete? о to Step 12 
Clear DTCs. Refer To Clearing Diagnostic Trouble 
Codes. Go to OBD 
Is the action complete? systems check 


e 


Battery Pack Internal Diagnostic 711 


DTC 311 Accessory Voltage Circuit Low 


[Hot At All Times) 


Circuit Description 


The Battery Pack Control Module contains two circuit 
boards, a high voltage board and a low voltage board. 
The Accessory Power Module and / or auxiliary battery 
supplies the accessory voltage, approximately 12V, to 
the Battery Pack Control Module. When Accessory 
Power Module is off, the voltage is fed directly from the 
auxiliary battery. If the accessory voltage range drops 
bélow 8.7 volts the high voltage board will shut down. 


Conditions for Setting the DTC 


e Тһе accessory voltage is less than 
8.7 volts + 0.75 volts. 
e The accessory voltage is above 4.5 volts. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e HTCM will not allow HVAC function. 

• DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e DTC can be cleared by using the scan tool Clear 
Info function after the fault is no longer present. 

e The DTC will clear from history after 100 power 
cycles. 


Charge 


178515 
Diagnostic Aids 
Check for the following conditions: 


e When this fault occurs the module voltages and 
pack voltages will reflect the last valid reading 
before the Battery Pack Control Module shuts down 
the high voltage board. 

e Loose or damaged 20 way connector to the Battery 
Pack Control Module. 

e Pinched or damaged wire in the 12 volt supply 
circuit to the Battery Pack Control Module. 

e |f Drive Motor Control Module DTC 104 is not set 
with this DTC, the problem is in the power feed to 
the Battery Pack Control Module. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


3. ' Checks for proper aux battery voltage. 


712 Battery Pack Internal Diagnostics 


DTC 311 Accessory Voltage Circuit Low 
[Action ВИСИ —Ye [| о —] 
Was the on board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 
Is Drive Motor Control Module DTC 104 or 059 also Go to other 
set? DTC first Go to Step 3 


Notice: Performing the following procedures У 
11-14 volts 
Go to Step 4 Go to Step 6 


will result in one or more Battery Pack Control 
Module DTC(s) being set. 

H Go to Step 5 Ж 

Е Go to Step 7 Go to Step 6 

Repair open or short to ground on the 12 volt supply 

wire to the Battery Pack Control Module. Refer to 


side of the breakout box using a DMM. 
Was the voltage within the specified value? 
Caution: Removal of the battery pack requires 

the high voltage system to be disabled and 
exposed. Refer to the Battery Pack Removal 
procedure for safety information. 
1. Remove the battery pack from the vehicle. Refer 
to Battery pack removal procedure. 
2. Remove the battery pack cover. Refer to Pack 
cover removal procedure. 
Is the action complete? 
1. Remove the C2 connector from the Battery Pack 
Control Module. 
2. Connect the Battery pack breakout box J 42494 
to the 20 way connector. 
3. Using a DMM measure the voltage from 

terminal 3 to terminal 1. 

Is the voltage above the specified value? 


1. Turn the ignition OFF. 
2. Connect the Battery pack breakout box J 42494 
to the 20 way connector. 

electrical diagnosis. Go to Step 8 

Replace the Battery Pack Control Module. Refer to 

7 Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 8 

Clear DTCs. Refer To Clearing Diagnostic Trouble 

Codes. 

Is the action complete? 


3. Open switch E and check voltage on the harness 
Go to OBD 
systems check 


Battery Pack Internal Diagnostic 713 


DTC 312 Battery Pack Control Module Circuit Voltage High 


Circuit Description 


The total potential voltage from the battery pack is split 
into positive and negative voltage. On a fully charged 
battery pack, the positive side should have 
approximately 160 positive volts and the negative side 
should have approximately 160 negative volts. These 
two voltage potentials combined create the 320 volt total 
pack voltage potential. The positive and negative 
voltage potential is monitored by reading the Pack-HI 
and Pack-LO voltage referenced to the shunt. As battery 
power is reduced through normal driving, each side of 
the battery pack voltage should reduce equally. In the 
event that the positive voltage becomes less then 
negative voltage a DTC will set. 


Conditions for Setting the DTC 


e Battery Pack Control Module detects an voltage 
imbalance between the positive and negative 
potentials in the battery pack. 


Action Taken When the DTC Sets 


e Battery Pack Control Module will request the Drive 
Motor Control Module to illuminate the SERVICE 
SOON light. 

e Charging is disabled. 


213523 


e Propulsion is disabled. 
e DTC will be stored in failure records buffer. 


Conditions for Clearing the DTC 


e ОТС can be cleared by using the scan tool Clear 
Info function after the fault is no longer present. 

e The DTC will clear from history after 100 power 
cycles. 


Diagnostic Aids 


e If this DTC sets intermittently, one or more battery 
modules may have loose connections or sense 
leads and pack service may be required. 

Reviewing the Failure records since the diagnostic test 

last failed may help determine how often the condition 

that caused the DTC to be set occurs. This may assist in 
diagnosing the condition. 


Test Description 


Number(s) below refer to the step number(s) on the 
Diagnostic Table. 


2., This DTC should set with other Battery Pack Control 
Module DTC(s). 
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DTC 312 Battery Pack Control Module Circuit Voltage High 


[sep | —— — Acton — — Маше) | ves — | 
Wasthe on board Diagnostic System Check Goto OBD 
performed? Go to Step 2 System Check 


1. Turn the ignition OFF. 
2. Allow the system to power down. 
3. Turn the ignition ON. 


4. Using a scan tool check for current DTC(s). 
Are any other Battery Pack Control Module DTC(s) 
set? 


Replace the Battery Pack Control Module. Refer to 

Battery Pack Control Module removal and installation. 

Is the action complete? Go to Step 4 
ПШ Clear DTCs. Refer To Clearing Diagnostic Trouble | - |же | 

Codes. Go to OBD 

Is the action complete? systems check 


Go to Other 
DTC(s) First 


Go to Step 3 
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Important Preliminary Checks 


Before using this section you should have performed the On-Board 

Diagnostic (OBD) System Check and determined that: 

1. Both the Drive Motor and Battery Pack Control Modules as well as their 

related Malfunction Indicator Lamp(s) (MILs) are operating correctly. 

2. There are no Diagnostic Trouble Codes (DTCs) stored, or there is a 

diagnostic code but no MIL. 

3. Several of the following symptom procedures call for a careful 
visual/physical check. The importance of visual/physical checks cannot 
be over stressed, because they can lead to correcting a problem without 
further checks and can save valuable time. 
- Check the bolt control modules grounds for being clean, tight, and 

in their proper locations. Refer to Drive Motor Control Module or 
Battery Pack Control Module Wiring Diagrams. 

* Check the wiring for proper connections, pinches, and cuts. Refer to 
Wiring Diagrams. 

* The following symptom tables contain groups of possible causes for each 
symptom. These procedures do not have to be done in consecutive 
order. If the scan tool readings do not indicate the problems, then 
proceed in a logical order, easiest to check or most likely cause first. To 
determine if a specific vehicle is using a particular system or component, 
refertothe Wiring Diagrams for application. 


Symptom Verify the customer complaint, and locate the correct symptom in the table of 
contents. Check the items indicated under that symptom. 


Intermittents 


Before Using This Section 


Before Starting 


Preliminary Checks * Refer to Important Preliminary Checks. 
*. Do Not use the DTC tables in this section for intermittent problems. The 
fault must be present to locate the problem. If a fault is intermittent, the 

use of DTC tables may result in the replacement of good parts. . 

Faulty Electrical Connections or Faulty electrical connections or wiring can cause most intermittent problems. 
Wiring Perform a careful check of the suspected circuit for the following: 

• Poor mating of the connector halves, or terminals, not fully seated in 
the connector body (backed out). 

Improperly formed or damaged terminals, carefully reform or replace 
all the connector terminals in the problem circuit to insure the proper 
contact tension. 

* Poor terminal to wire connection, this requires removing the terminal 
from the connector body to check. Refer to Electrical Diagnosis. 


Road Test If a visual/physical check does not locate the cause of the problem, drive the 
vehicle with a voltmeter connected to a suspected circuit or use a scan tool. If 
the wiring and connectors check OK, and a DTC was stored for a circuit 
having a sensor, replace the sensor. 
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Intermittents (continued) 


Intermittent Malfunction Indicator | The following can cause an intermittent MIL and no DTCs: 

Lamp (MIL) * Electrical system interference caused by a defective relay, Control 
Module driven solenoid, or switch. They can cause a sharp electrical 
surge. Normally, the problem will occur when the faulty component is 
operating. 

* The improper installation of electrical devices, such as lights, 2-way 


radios, electric motors, etc.. 

* The Malfunction Indicator Lamp (MIL) circuit or the diagnostic test 
terminal intermittently shorted to ground. 

* The Control Module grounds. Refer to Component Locations. 

Loss of DTC Memory To check, disconnect the Accelerator Pedal Position (APP) sensor and turn 
the ignition to run. The Malfunction Indicator Lamp should come ON. A DTC 
should store and remain in memory when turning OFF the ignition for at least 
10 seconds. If not, the Control Module may be faulty. 


Lack Of Power 
[= -Ghe ae ee eee eee 


DEFINITION: The Drive Motor delivers less than expected power. There is little or no increase in speed when 
Partially applying the accelerator pedal. 


Preliminary Checks Refer to Important Preliminary Checks. 
Check for DTC(s) that place the vehicle into a reduced performance mode. 
Be sure to check the drive motor speed and direction sensor for proper 
connection and function. It is possible for the vehicle to enter a reduced 
performance condition with no diagnostic trouble codes if the drive motor 


speed and direction sensor is disconnected or faulty. 
Compare the customers vehicle with a similar unit. Make sure the 
customer has an actual problem. 


Additional Checks Check the Control Module grounds for being clean, tight, and in their 
proper location. 
Check for dragging brakes. Refer to the appropriate service manual 
section. 
Check the Service Bulletins for updates. 


Vehicle Will Not Charge 
[:. — - Bede. | —.—— == 9 ABB: n „сс сц 


DEFINITION: Battery Pack does not charge When the vehicle is connected to the Drive Motor Battery charger. 


Additional Checks * Checkthe Service Bulletins for updates. 

Inspect charge receptacle for damage. 

Try another charging station. 

Turn the key OFF and allow the data bus to shut down. Then place the 
charge paddle into the charge receptacle. If the data bus has a high 
amount of traffic it is possible for the charger to have trouble communi- 
cating with the vehicle. Turning OFF the ignition will allow the charger to 
communicate with the Battery Pack Control Module more easily. 

* If the battery pack has been highly discharged the high voltage relays 
may not close. This condition will prevent the vehicle from being charged. 
Remove the battery pack and charge the battery modules individually 
and try to charge the pack as an assembly. 
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Vehicle Will Not Complete a Charge 


Preliminary Check Refer to Important Preliminary Checks. 
* Insure that the vehicle does not have any DTC(s) that will increase 
charge times such as pack over temperature. 
• Use the scan tool to check the current level being supplied during charge. 


If the current level is low (2 amps or less) check module voltages for a 
1 volt or greater difference. If some module voltages are more than 1 volt 
from the pack average Internal service may be required. 


DEFINITION: Ignition switch in the run position. Vehicle electrical accessories working properly, no high voltage 
indicated, and no propulsion. 


Preliminary Checks 


* Refer to Important Preliminary Checks.. 
* Check the following: 

- Checkthe Run 2 relay and circuit for an open. 

- Check for 12 volts at the auxiliary battery. 

- Check for a faulty ignition switch. 

- Check for 12 volts at the junction block located under hood left side 

fender. 

- Check for open fusible links from the junction block located under 

hood left side fender. 

- Check for loose, missing, or damaged auxiliary battery cables or 

grounds. 

- Check for 12 volts at PIN 20 of the Inverter Module 32-way 
connector. 
Check for any DTCs relating to the high voltage system. Refer to the 
appropriate service manual section. 

* Checkthe Service Bulletins for updates. 
* If the vehicle will not precharge the Power Inverter Module check for 
shorted high voltage components with the digital isolation tester. 


Additional Checks 


Vehicle Will Not Power Down 


DEFINITION: Ignition switch in the OFF position. All vehicle electrical accessories OFF. Auxiliary battery fully 
charged. No battery pack thermal activity. Vehicle wake-up is on for longer then 60 minutes. 
Preliminary Checks - Referto Important Preliminary Checks 

Short to 12 volts on the vehicle wake-up circuit. 


Check for a parasitic drain on the Aux battery. 


Additional Checks Check for any DTCs relating to the high voltage system. Refer to the 
appropriate service manual section. 
Check the Service Bulletins for updates. 
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Reduced Range 


DEFINITION: Vehicle range, as measured by an actual road test, is noticeably lower than expected. Also, the 
vehicle range is noticeably lower than it was on this vehicle at one time, as previously shown by an actual road 
test. Temperature should also be taken into consideration when looking at inconsistent range. 


Preliminary Checks 


Additional Checks 


Refer to Important Preliminary Checks. 
Check owners driving habits: 

Is the A/C ON full time (Defroster mode ON)? 

Check the tires for being at the correct pressure? 

Are exceedingly heavy loads being carried? 

Are steep grades frequently being driven? 

Is the acceleration too much, too often? 
Check for alterations to the vehicle that may increase wind drag: 

- Provided tannoue cover not in use. 
- Addition of hood bug deflector. 

Cold climate conditions increasing rolling resistance and decreasing 
battery temperature. Expect range to decrease when the vehicle is being 
operated in cold climates. 
It is very important for the battery pack to complete charging sequences, 
especially during the equalizing portion where charging current is 
reduced and the battery module voltages are all equalized. Failure to 
allow the vehicle to equalize periodically, will eventually result in pack 
capacity loss and battery performance loss. 
Check for the proper calibration of speedometer. 
Check for dragging brakes. Refer to the appropriate service manual 
section. 


* Checkthe Service Bulletins for updates. 
* If alow battery pack capacity is suspected run a Battery Pack Discharge 


Test. The Battery Pack Discharge Test will discharge the pack at a steady 
25 amps until 38.4 amp hours has been removed. Any batteries that can 
not supply 38.4 amp hours without falling into code setting conditions 
should be replaced. 
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Repair Instructions 
$10 Electric, Lead-Acid Battery Pack 


Legend 

1. Locking Cams 

2. Duct Assembly 

3. 20-Way In line Harness 


Introduction 


This manual contains service procedures for the S10 
Electric, Lead-Acid Battery Pack. Service Procedures 
include information for preliminary safety checks, 
disassembly, parts repair or replacement, assembly and 
post assembly check of the battery pack. Procedures 
are given for disassembly, repair or replacement, and 
assembly of the battery pack which may not be 
necessary in all cases. The extent of maintenance 
required will be determined, in a large part, by the 
Diagnostic Trouble Code (DTC) received from the 
battery pack control module (BPCM). 


The exploded view illustrations make it possible to view 
the complete assembly and major subassemblies in 
addition to the service procedure illustrations. 


General Description 


The S10 Electric, Lead-Acid Battery Pack is a complete 
system that includes batteries, battery retention hardware, 
electrical cabling and connections, safety devices and a 
control module. All system elements are designed and 
fabricated to work together as a unit. Twenty-six 12-volt, 
valve-regulated, lead-acid, high-density, deep-cycle 
batteries are connected in series to provide a nominal 
output of 312 VDC. Safety devices include an automatic 
disconnect (AD) and a "daisy chain" wiring pattem that 
breaks the circuit if any high voltage connection is 
severed. The battery pack control module (BPCM) is a 
computer that senses voltage and temperature of the 
batteries and controls charging. The module also detects 
and stores diagnostic information in the form of diagnostic 
trouble codes (DTC). 
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“As Removed” Battery Pack Condition 


As it is removed from the vehicle for service, the battery 
pack will be installed on a special metal support, Battery 
pack tray support J42500 (Refer to Figure 1-3). The 
battery pack should remain on this support during 
preliminary and safety checks, disassembly, repair, 
assembly and final assembly checks. After all service, 
the battery pack should remain on the support for 
vehicle installation or shipment. 


Diagnostic Trouble Codes 


Diagnostic trouble codes (DTC), from the on board 
diagnostic (OBD) system are an output from the battery 
pack control module (BPCM). This information must be 
reviewed before the battery pack is removed from the 
vehicle. (Notice: This memory is lost when the battery 
pack is disconnected from the vehicle) This information, 
along with visual inspection and the operating time 
accumulated by the battery pack, determines the extent 
of maintenance required. 


Safety Precautions 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


High Voltage Disable Procedure 


The High Voltage Disable Procedure should be 
completed when working on or around any high voltage 
and before any of the procedures in this section are 
performed. 


Battery Pack Control Module 
Reprogramming 


Some vehicles allow reprogramming of the control 
module without removal from the vehicle. This provides 
a flexible and a cost-effective method of making 
changes in software and calibrations. 


Reprogramming the Battery Pack Control Module 
will effect the learned state of charge value that is 
shared with the Drive Motor Control Module and the 
state of charge gauge on the dash. In order for the 
Battery Pack Control Module to relearn the SOC the 
key should be cycled twice immediately after 
reflashing then the battery pack must be charged to 
completion. 

The Service Programming System (SPS) will not allow 
incorrect software programming or incorrect calibration 
changes. Refer to the latest Techline information on 
re-programming or flashing procedures. 


Legend 

1. Auto Disconnect 

2. Battery Température Sensor #2 
3. Shunt 

4. Fuse 

5. Battery Temperature Sensor #6 
6. Battery Temperature Sensor #4 
7. Battery Temperature Sensor #5 
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Battery Pack Assembly Locations 


8. Upper Level 
Battery Temperature Sensor #3 
Battery Temperature Sensor #1 
" Lower Level 
12. 20-Way in line connector 
13. Battery Pack Control Module 
14. High Voltage Cable 
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Upper Tray Assembly 


Legend 
1, Battery Pack Cover $ 11. Battery Modules 
2. Vent Hose 12. Upper Tray Assy 
3. Vent Hose 13. Shunt / Fuse Cover 
4. Vent Hose 14. Auto Disconnect 
5. Vent Hose 15. Auto Disconnect Cover 
6. Upper Harness 16. Wire Assy 
7. Terminal Cover 17. Label 
8. Nut 18. Label 
9. Battery Interconnect 19. Label 
10. Temperature Sensor 20. Label 
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Legend 

1. Hose 

2. Cover 

3. Nut 

4. Interconnect 

5. Battery Module 
6. Lower Tray Assy 
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Lower Tray Assembly 


7. Cradle 

B. Plug 

9. 20-Way in line Connector 
10. High Voltage Supply Cable 
11. BPCM Connectors 
12. Temperature Sensor 


236125 
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Battery Pack ASsembly 


Caution: To reduce the risk of severe shocks and 
burns, the High Voltage System should be disabled 
any time service work is being performed on or 
around the High Voltage System. The 12-volt system 
will still be active after the High Voltage System has 
been disabled. 

Caution: To help avoid personal injury when a 
vehicle is on a hoist, provide additional support for 
the vehicle on the opposite end from which 
components are being removed. This will reduce the 
Possibility of the vehicle falling off the hoist. 


Remove or Disconnect 
High Voltage Disconnect 


1. Remove the high voltage disconnect. 


Battery Pack Power Cable 


№ 


отр о 


Disconnect the battery pack high voltage cable from 
drive motor inverter module. 

Raise vehicle on hoist. 

Strap vehicle to hoist. 

Skid plate. Refer to Skid Plate Removal. 
Disconnect the air duct manifold from battery pack. 


High Voltage Cable Straps 


7. Remove the battery pack high voltage cable from 
cable straps along frame and body. 

8. Disconnect the 20 way battery pack harness at front 
left of battery pack. 
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Brake Cable Mounting Battery Pack Removal 


154831 25030 


9. Remove the emergency brake cable mounting bolt 13. Lower the battery pack lift to remove the battery 
at left rear of the battery pack. pack. 

10. Position the J 42187 Battery Pack Lift with pallet 
under the battery pack. Install or Connect 

11. Raise the battery pack lift until pallet contacts 1. Position the battery pack lift with battery pack under 
bottorn of battery pack. vehicle. 


2. Raise the battery pack lift until mounting brackets on 
rear of battery pack are past and clear of rear axle. 


Battery Pack Installation 


Battery Pack Mounting Bolts Rear 


12. Remove the ten bolts and nuts securing battery 
pack to vehicle frame. 25030 
3. Move the battery pack lift to the rear until mounting 
brackets on rear of battery pack are aligned with 
holes in frame. 
4. Feedthe battery pack high voltage cable up and 
over the torsion bar frame crossmember. 
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5. Raise the battery pack lift so that pack contacts Brake Cable Mounting 
frame mounting brackets. 

6. Install all ten battery pack mounting bolts and nuts. 

7. Tighten Nuts to 75 nem (55.3 Ib ft) 


High Voltage Cable Straps 


154831 
10. Install the emergency brake cable mounting bolt at 
left rear of the battery pack. Tighten to 25 nem 
(18 Ib ft) 
11. Install skid plate. Refer to Skid Plate Installation. 
12. Lower vehicle on hoist. 


154872 
B. Install the battery pack high voltage cable to cable 
straps. Battery Pack Power Cable 
9. Install the air Duct manifold to battery pack. 


154895 
13. Connect the battery pack high voltage cable to drive 
motor inverter module. 


c 


€ 


Charge Receptacle Assembly 
Remove or Disconnect 
High Voltage Disconnect 


1. Remove the High Voltage Disconnect. 
Air Deflector Plate 


2. Remove the air deflector panel. 
3. Open the radiator drain cock. 
4. Drain coolant into a clean pan. 
5. Close the radiator drain cock. 
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Charge Receptacle Hose Removal 


Te 


154832 


6. Remove the two coolant hoses from the charge 


receptacle. 


7. Disconnect the 8 way electrical connector at the 


charge receptacle. 
Charge Receptacle Cable 


Notice: Do not remove the high voltage charge 

receptacle cable at the charge receptacle, vehicle 

damage will occur. 

B. Disconnect the charge receptacle high voltage cable 
at the Power Inverter Module. 

9. Feed the charge port high voltage cable down under 
the vehicle. 
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Charge Receptacle Rear Mounting Bolts Install or connect 

1. Install front charge receptacle mounting bolts. 
Tighten to 10 nem (90 Ib Іп). 

2. Install rear charge receptacle mounting bolts. 
Tighten to 10 nem (90 Ib In). 

3. Connectthe charge receptacle high voltage cable at 
the drive motor inverter module. 

4. Connect the 8 way electrical connector at the charge 
receptacle. 


Charge Receptacle Hose Replacement 


10. Remove rear charge receptacle mounting bolts. 
Charge Receptacle Front Mounting Bolts 


154832 
Connect the two coolant hoses from the charge 
receptacle. 


m 


Refill Coolant 


11. Remove front charge receptacle mounting bolts. 
12. remove charge receptacle assembly. 


6. Refill the coolant system. 
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Air Deflector Plate Battery Pack Cover Assembly 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Battery Pack Cover 


7. Install the air deflector panel. 
High Voltage Disconnect 


8. Install the Service Disconnect. 
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Remove or Disconnect 


1. Remove the two plugs from cradle assembly. 

2. Loosen the eight cover clamps with 5/16” Allen 
wrench. 

3. Undo the latch on front of cradle assembly. 

4. Lift the cover assembly from battery pack cradle 
assembly. 

Caution: The following steps check for Isolation loss 

to the Battery Pack Cradle. To help avoid electrical 

shock and personal injury, do not lean against the 

battery pack while touching any internal 

components until the following test has been 

completed. 

5. Remove the cover from the Automatic Disconnect / 
High Voltage relays. 


High Voltage Relays 


Legend 

1. High Voltage Relay 

2. Auto Disconnect lower cover 

3. Battery Pack 

4. Auto Disconnect 

5. Auto Disconnect upper Cover 

6. Using a DMM set to volts, check for voltage from the 
supply side of each if the high voltage relays to the 
cradle. The voltage should be less than 1 volt. 

Caution: If the DMM displays voltage from any 

component inside the battery pack to the battery 

Pack cradle a loss of Isolation to the Battery Pack 

Cradle exists. To help avoid electrical shock and 

personal injury, extreme caution should be taken in 

servicing the battery pack. Perform the High voltage 

reduction procedure as soon as possible. 


7. Perform battery pack service. 


Install or Connect 
Spacer Installation 


Legend 

1. Spacer 

2. Spacer 

3. Spacer 

4. Cover 

1. Replace labels only if damaged or not readable. 

2. Replace new spacer(s) as required by Remove 
backing paper and press spacer firmly in place. 

Notice: Make sure case clamps are fully open. 

3. Place the cover assembly, complete on to the cradle 
assembly. 
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Battery Pack Cover Air Inlet Temperature Sensor 


Remove or Disconnect 


1. Remove the Battery Pack Cover. Refer to Battery 
Pack Cover Removal Procedure. 

2. Install the J42567 label to Air Inlet Temperature 
Sensor assembly and to lower harness at Air Inlet 
Temperature Sensor plug. 


Air Inlet Sensor 


Legend 
1. Air Inlet Temperature Sensor 
pios 2. Battery Pack 
2. Label 3. Remove the Air Inlet Temperature Sensor assembly 
3. Spacer from lower tray assembly air duct. 
4. Spacer 4. Remove the Air Inlet Temperature Sensor assembly 
5. Plug plug from lower harness. 
5 em Ӯ Install or Connect 
8. Label 1. Install the labeled or new Air Inlet Temperature 
9. Label * Sensor assembly into the hole in lower tray 
10. Label assembly with the grommet seated in hole. 


4. Engage and lock cover clamps using Allen wrench 
or socket adapter to 5.7 - 6.9 Nem. 

5. Install the two plugs into threaded access holes of 

two internal cover clamps in cradle assembly 

to 2.7 - 3.3 Nem. 

Close latch by pressing handle toward case. 

Connect the J42493 extension between power wire 

assembly and vehicle. 

Connect the J42494 box between lower harness 

and vehicle. 

Test run OBD to check for DTC before proceeding. 

0. Remove the J42493 and J42494 special tools from 

e vehicle and battery pack assembly. 
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Air Inlet Sensor 


Legend 

1. Air Inlet Temperature Sensor 

2. Battery Pack 

2. Connect the Air Inlet Temperature Sensor assembly 
plug into labeled plug on lower harness. 

3. Install the Battery Pack Cover. Refer to Battery Pack 
Cover installation Procedure 


Battery Pack Control Module Removal and 
Installation Procedure 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
Precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the Battery Pack Cover. Refer to Battery 
Pack Cover Removal Procedure. 

2. Liftthe Battery Pack Control Module assembly from 
cradle assembly. 


Battery Pack Control Module 


1. Battery Pack Control Module 

2. Cradle 

3. CPA 

4. Lower Harness Connectors 

3. Remove the CPA from lower harness white plug. 

4. Lower harness white plug from Battery Pack Control 
Module. 

5. Place the J42567 label to lower harness white plug 

lead. 

Remove the CPA from lower harness red plug. 

Remove Lower harness red plug from Battery Pack 

Control Module. 

Place the J42567 label to lower harness red plug 

lead. 

9. Remove the Battery Pack Control Module assembly. 
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Install or Connect 


1. Connect the labeled white plug of lower harness іп _ 
white pin connector on Battery Pack Control Module 
assembly. 


Pinout Box Connections 


Legend 

1. Battery Pack Control Module 

2. Lower Harness Connectors 

3. DMM 

4. J 42568 Pinout Box 

2. Install the CPA into plug and connector assembly or 
Battery Pack Control Module. 

3. Connectthe J42568, Battery Pack Control Module 
Pinout box red connector into labeled red plug of 
lower harness. 

4. Connecta voltmeter into the J42568 Pinout box. 

5. Checkthe voltage of the battery modules with 
J42568 and record high or low module voltages. 

6. Set selector switch on "A". 

7. Turn knob “A” to test MOD 1-6. 

Important: Voltmeter should read 12-13 VDC for each 
battery module. 
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Pinout Box Connections 


Legend 
1. Battery Pack Control Module 
2. Lower Harness Connectors 
3. DMM 
4. J 42568 Pinout Box 
8. Set selector switch on "B". 
9. Tum knob “В” to test MOD 7-12. 
10. Set selector switch on “С”. 
11. Turn knob “С” to test MOD 13-18. 
12. Set selector switch on "D". 
13. Tum knob "D" to test MOD 19-24. 
14. Set selector switch on "E". 
15. Тит knob "E" to test MOD 25 and 26 or to BP to test 
complete battery pack. 
Important: Voltmeter should read 312-340 VDC for 
complete battery pack. 
16. Remove the voltmeter from J42568 pin out box. 
17. Disconnect J42568 Pinout box from lower harness 
labeled red plug. 
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Battery Pack Control Module 


Legend 

1. Battery Pack Control Module 

2. Cradle 

3. CPA 

4. Lower Harness 

18. Connect the labeled lower harness red plug into red 
pin connector on Battery Pack Control Module 
assembly. 

19. Install the CPA into plug and connector assembly on 
Battery Pack Control Module. 

20. Install the Battery Pack Control Module assembly 
into cradle assembly. 

21. Replace the Battery Pack Cover. Refer to Battery 
Pack Cover installation Procedure. 


Upper Level High Voltage Reduction and 
Reconnection 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the cover assembly. Refer to Battery Pack 
Cover removal Procedure. 

Notice: Refer to the Battery Pack Assembly 

Locations view in the front of this section for 

specific battery module location 


Battery Pack Upper Level 


Legend 

1. Terminal Cover 

2. Terminal Nut 

3. Battery Interconnect 
4. Battery Pack 

5. Cradle 


2. 
3. 
4. 


15. 


16. 


Remove the black terminal cover from battery 
module 23-. 

Remove the terminal nut from battery module 23- 
stud. 

Remove the ring terminal of wire assembly from 
battery module 23- stud. 


. Place a rubber boot or tape wire assembly exposed 


ring terminal. 


. Remove the voltage sense lead of wire assembly 


from upper harness. 


. Remove the red terminal cover from battery module 


244. 


. Remove the terminal nut from battery module 24+ 


stud. 


. Remove the ring terminal of wire assembly from 


battery module 24+ stud. 


. Apply the J42567 labels to voltage sense lead of 


wire assembly and upper harness plug lead. 


. Remove the black terminal cover from battery 


module 17-. 


. Remove the terminal nut from battery module 17- 


Stud. 


. Remove the ring terminal of wire assembly from 


battery module 17- stud. 


. Place a rubber boot or tape wire assembly exposed 


ring terminal. 

Remove the red terminal cover from battery 
module 18+. 

FINE the terminal nut from battery module 18+ 
stud. 
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17. Remove the ring terminal of wire assembly from 
battery module 18+ stud. 

18. Remove the voltage sense lead plug of wire 
assembly from upper harness. 

19. Apply the J42567 labels to voltage sense lead of 
wire assembly and upper harness plug lead. 

20. Remove the black terminal cover from battery 
module 20-. 

21. Remove the terminal nut from battery 
module 20- stud. 

22. Remove the ring terminal of wire assembly from 
battery module 20- stud 

23. Place a rubber boot or tape wire assembly exposed 
ring terminal. 

24. Remove the red terminal cover from battery 
module 21+. 

25. Remove the terminal nut from battery 
module 21+ stud. 

26. Remove the ring terminal of wire assembly from 
battery module 21+ stud. 

27. Remove the voltage sense lead plug of wire 
assembly from upper harness. 

28. Apply the J42567 labels to voltage sense lead of 
wire assembly and upper harness plug lead. 

29. Remove the black terminal cover from battery 
module 26-. 

30. Remove the terminal nut from battery 
module 26- stud. 

31. Remove the ring terminal of wire assembly from 
battery module 26- stud. 

32. Place a rubber boot or tape wire assembly exposed 
ring terminal. 

33. Apply the J34567 label to wire assembly loose lead. 

34. Remove the red terminal cover from battery 
module 15+. 

35. Remove the terminal nut from battery module 15+. 

36. Remove the ring terminal of wire assembly from 
battery module 15+. 

37. Remove the voltage sense lead of wire assembly 
from upper harness. 

38. Place a rubber boot or tape wire assembly exposed 
ring terminal. 

39. Apply the J42567 label to wire assembly loose lead 
and voltage sense lead. 

40. Apply the J42567 label to upper harness. 

Important: Number upper level battery modules with 

permanent marker on white case. 

Important: Perform any upper level battery pack service 

after this procedure has been completed. 

Important: All electrical procedures on the upper level 


should be performed prior to proceeding with the upper 
level final high voltage wiring. 
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Install or Connect 


Notice: Refer to the Battery Pack Assembly 
Locations view in the front of this section for 
specific battery module location 
1. Install all battery module interconnects and sense 
leads except 23- to 24+, 17- to 18+, 20- to 21+, 26-, 
15+. 
2. Remove the rubber boot or tape from ring terminal 
of labeled wire assembly. 
3. Install the ring terminal of labeled wire assembly 
over battery module 15+ stud. 
4. Install the terminal nut to battery module 15+ stud. 
Tighten to 9.1 - 11.2 Nem. 
5. Install the red terminal cover to battery module 15+. 
6. Connect the labeled sense lead plug of wire 
assembly to upper hamess plug. 
7. Remove the rubber boot or tape from ring terminal 
of labeled wire assembly. 
8. Install the ring terminal of labeled wire assembly 
over battery module 26- stud. 
9. Install the terminal nut to battery module 26- stud. 
Tighten to 9.1 - 11.2 Nem. 
10. Install the black terminal cover to battery 
module 26-. 
11. Install the ring terminal of labeled wire assembly 
over battery module 24+ stud. 
12. Install the terminal nut on battery module 24+ stud. 
Tighten to 9.1 - 11.2 Nem. 
13. Install the red terminal cover to battery module 24+. 
14. Remove the rubber boot or tape from ring terminal 
of labeled wire assembly. 
15. Install the other ring terminal of labeled wire 
assembly over battery module 23- stud. 
16. Install the terminal nut to battery module 23- stud. 
Tighten to 9.1 - 11.2 Nem. 
17. Install the black terminal cover to battery 
module 23-. 
18. Install the labeled sense lead plug of wire assembly 
to upper harness plug. 
19. Install the ring terminal of labeled wire assembly 
over battery module 18+ stud. 
20. Install the terminal nut to battery module 18+ stud. 
Tighten to 9.1 - 11.2 Nem. 
21. Install the red terminal cover to battery module 18+. 
22. Remove the rubber boot or tape from ring terminal 
of labeled wire assembly. 
23. Install the other ring terminal of labeled wire 
assembly over battery module 17- stud. 
24. Install the terminal nut to battery module 17- stud, 
Tighten to 9.1 - 11.2 Nem. 
25. Install the black terminal cover to battery 
module 17-. 
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26. Install the labeled sense lead plug of wire assembly 
to upper harness plug. 

27. Install the ring terminal of labeled wire assembly 
over battery module 21+ stud. 

28. Install the terminal nut to battery module 21+ stud. 
Tighten to 9.1 - 11.2 Nem. 

29. Install the red terminal cover to battery module 21+. 

30. Remove the rubber boot or tape from ring terminal 
of labeled wire assembly. 

31. Install the other ring terminal of labeled wire 
assembly over battery module 20- stud. 

32. Install the terminal nut to battery module 20- stud. 
Tighten to 9.1 - 11.2 Nem. 

33. Install the black terminal cover to battery 
module 20-. 

34. Connect labeled sense lead plug of wire assembly 
to upper harness plug. 


Lower Level High Voltage Reduction and 
Reconnection 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the battery pack cover. Refer to Cover 
removal procedure 

2. Perform Upper Level Preliminary High Voltage 

Reduction Procedure. Refer to the Upper Level High 

Voltage Reduction Procedure. 

Remove the shunt cover. 

Remove the upper vent tubes. 

Remove the remaining upper battery interconnects. 

Remove the twelve battery modules from upper 

level. 

Remove the upper tray assembly. 


оос А о 


x 


Front and Rear Battery Retainers 


Legend 
1. Bolts 
2. Rear Retainer Assembly 
3. Battery Module 
4. Front Retainer Assembly 
5. Bolt 
8. Remove the two bolts from the rear retainer. 
9. Remove the rear retainer. 
10. Remove the six bolts from the front retainer. 
11. Remove the front retainer. 
Notice: Refer to the Battery Pack Assembly 
Locations view in the front of this section for 
specific battery module location. 
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Battery Pack Lower Level 


216211 


Legend 

1. Terminal Nut 

2. Battery Interconnect 
3. Terminal Cover 

4. Terminal Cover 

5. Battery Module 

6. Battery Pack 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


26. 


Remove the black terminal cover from battery 
module 10-. 

Remove the terminal nut from battery 

module 10- stud. 

Remove the ring terminal of wire assembly from 
battery module 10- stud. 

Place a rubber boot or tape wire assembly exposed 
ring terminal. 

Remove the red terminal cover from battery 
module 114. 

Remove the terminal nut from battery module 11+ 
stud. 

Remove the ring terminal of wire assembly from 
battery module 11+ stud. 

Remove the voltage sense lead of wire assembly 
from lower harness. 

Remove the J42567 label to voltage sense lead of 
wire assembly and lower harness plug wire. 
Remove the black terminal cover from battery 
module 4-. 

Remove the terminal nut from battery 

module 4- stud. 

Remove the ring terminal of wire assembly from 
battery module 4- stud. 

Place a rubber boot or tape wire assembly exposed 
ring terminal. 

Remove the red terminal cover from battery 
module 5+. 

Remove the terminal nut from battery 

module 5« stud. 


. Remove the ring terminal of wire assembly from 


battery module 5+ stud. 


. Remove the voltage sense lead plug of wire 


assembly from lower harness. 
Remove the J42567 labels to voltage sense lead of 
wire assembly and lower harness plug. 


„ Remove the black terminal cover from battery 


module 7-. 


. Remove the terminal nut from battery 


module 7- stud. 
Remove the ring terminal of wire assembly from 
battery module 7- stud. 


. Place a rubber boot or tape wire assembly exposed 


ring terminal. 


. Remove the red terminal cover from battery 


module 8+. 


. Remove the terminal nut from battery 


module 8+ stud. 


. Remove the ring terminal of wire assembly from 


battery module 8+ stud. 


. Remove the voltage sense plug, wire assembly from 


lower harness. 


. Remove the J42567 labels to voltage sense lead of 


wire assembly and lower harness plug. 


. Remove the black terminal cover from battery 


module 1-. 


. Remove the terminal nut from battery 


module 1- stud. 


. Remove the ring terminal of wire assembly from 


battery module 1- stud. 


. Place a rubber boot or tape wire assembly exposed 


ring terminal. 


. Remove the red terminal cover from battery 


module 2+. 


. Remove the terminal nut from battery 


module 2+ stud. 


. Remove the ring terminal of wire assembly from 


battery module 2+ stud. 


. Remove the voltage sense lead of wire assembly 


from lower harness. 


. Remove the J42567 label to voltage sense lead of 


wire assembly and lower harness plug. 
Remove the black terminal cover from battery 
module 13-. 


. Remove the terminal nut from battery 


module 13- stud. 


. Remove the ring terminal of wire assembly from 


battery module 13- stud. 


. Remove the red terminal cover from battery 


module 14+. 


. Remove the terminal nut from battery 


module 14+ stud. 


. Remove the ring terminal of wire assembly from 


battery module 14+ stud. 


. Perform other battery pack service. 
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Install or Reconnect 


Notice: Refer to the Battery Pack Assembly 
Locations view in the front of this section for 
specific battery module location. 


1. 


17. 


Install all battery module interconnects and sense 
leads except -10 to 11+, -4 to 5+, -7 to 8+, -1 to 2+, 
-13 to 144. 

Install the ring terminal of labeled wire assembly 
over battery module 2+ stud. 

Install the terminal nut on battery module 2+ stud. 
Tighten to 9.1 - 11.2 Nem. 

Install the red terminal cover to battery module 2+. 
Remove the rubber boot or tape from wire assembly 
ring terminal. 

Install the other ring terminal of labeled wire 
assembly over battery module 1- stud. 

Install the terminal nut to battery module 1- stud. 
Tighten to 9.1 - 11.2 Nem. 

Install the black terminal cover to battery module 1-. 
Install the labeled sense lead plug of wire assembly 
to lower harness plug. 

Install the ring terminal of labeled wire assembly 
over battery module 8+ stud. 


. Install the terminal nut to battery module 8+ stud. 


Tighten to 9.1 - 11.2 Nem. 


. Install the red terminal cover to battery module 8+. 
. Remove the rubber boot or tape from wire assembly 


ring terminal. 


. Install the other ring terminal of labeled wire 


assembly over battery module 7- stud. 


. Install the terminal nut to battery module 7- stud. 


Tighten to 9.1 - 11.2 Nem. 


. Install the black terminal cover to battery module 7-. 


Install the labeled sense lead plug of wire assembly 
to lower harness plug. 


. Install the ring terminal of labeled wire assembly 


over battery module 5+ stud. 
Install the terminal nut to battery module 5+ stu 
Tighten to 9.1 - 11.2 Nem. У 


. Install the red terminal cover to battery module 5+. 
. Remove the rubber boot or tape from wire assembly 


ring terminal. 


. Install the other ring terminal of labeled wire 


assembly over battery module 4- stud. 


. Install the terminal nut to battery module 4- stud. 


Tighten to 9.1 - 11.2 Nem. 


. Install the black terminal cover to battery module 4-. 
. Install the labeled sense lead plug of wire assembly 


to lower harness plug. 
Install the ring terminal of labeled wire assembly 
over battery module 14+ stud. 


. Install the terminal nut to battery module 14+ stud. 


Tighten to 9.1 - 11.2 Nem. 


. Install the red terminal cover to battery module 14+. 
. Install the ring terminal of labeled wire assembly 


over battery module 13- stud. 


30. Install the terminal nut to battery module 13- stud. 
Tighten to 9.1 - 11.2 Nem. 

31. Install the black terminal cover to battery 
module 13-. 

32. Install the ring terminal of labeled wire assembly 
over B11+ stud. 

33. install the terminal nut to battery module 11+ stud. 
Tighten to 9.1 - 11.2 Nem. 

34. Install the red terminal cover to battery module 11+. 

35. Remove the rubber boot or tape from wire assembly 
ting terminal. 

36. Install the other ring terminal of labeled wire 
assembly over battery module 10- stud. 

37. Install the terminal nut to battery module 10- stud. 
Tighten to 9.1 - 11.2 Nem. 

38. Install the black terminal cover to battery 
module 10-. 

39. Install the labeled sense lead plug of wire assembly 
to lower harness plug. 

40. Install the lower level vent tube. 


Front and Rear Battery Retainers 


Legend 

1. Bolts 

2. Rear Retainer Assembly 

3. Battery Module 

4. Front Retainer Assembly 

5. Bolt 

41. Install the front retainer and align holes with cradle 
assembly tubes. 


Important: Make sure that the lower level wiring 
harness and vent tubes are in proper position and not 
pinched or crimped by the retainer. 
42. Apply locktite GM6175 to the six bolts for the front D) 
retainer. 
43. Install the six bolts into the front retainer and tighten 
to 10 Nem. 
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44. Install the rear retainer and align holes with cradle 
assembly tubes. 


Important: Make sure that the lower level wiring 
harness and vent tubes are in proper position and not 
pinched or crimped by the retainer. 


45. Apply locktite GM6175 to the bolts for the rear 
retainer. 

46. Install the bolts into the rear retainer and tighten to 
10 Nem. 


Fuse and Shunt Removal and Installation 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 
Fuse and Shunt 


Legend 

1. Shunt Cover 

2. Shunt Sense Lead Wire 

3. Shunt Sense Lead Wire 

4. Battery Cable 

5. Shunt 

6. Upper Tray Assembly 

7. Fuse 

n Battery Cable 

. Remove the cover assembly. Refer to Battery Pack 

Cover removal Procedure 

2. Perform Upper Level High Voltage Reduction 
Procedure. Refer to Upper Level High Voltage 
Reductíon Procedure. 

3. Remove the shunt cover. 

4. Remove the terminal nut. 


5. Remove the wire assembly. 

6. Place а rubber boot or tape wire assembly exposed 
ring terminal. 

7. Apply the J42567 label to wire assembly. 

8. Remove the hex head bolt and washers from shunt 
assembly. 

. Wire assembly. 

10. Place a rubber boot or tape wire assembly exposed 
ring terminal. 

11. Apply the J42567 label to wire assembly. 

12. Remove the bolt and washers. 

13. Remove the fuse. 

14. Remove the fuse block from slide track on upper 
tray assembly. 

15. Remove the wire assembly from lower harness. 

16. Apply the J42567 label to wire assembly lower 
harness and wire loose lead. 

17. Remove the shunt and assembled wire assembly 
from slide track on upper tray assembly. 

18. Remove the screw and washers from shunt. 

19. Remove the wire assembly loose lead. 

20. Remove the other screw and washers. 

21. Remove the other loose lead of wire assembly. 

22. Apply the J42567 label to wire assembly loose lead 
not labeled. 


Install or Connect 
Fuse and Shunt 


Legend 

1. Shunt Cover 

2. Shunt Sense Lead Wire 
3. Shunt Sense Lead Wire 
4. Battery Cable 

5. Shunt 

6. Upper Tray Assembly 
7. Fuse 

8. Battery Cable 
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1. Install the screw through washers, labeled wire 
assembly terminal ring into shunt threaded hole. 
Tighten to 0.5 - 1.7 Nem. 

2. Install the other screw through washers labeled wire 
assembly terminal ring into shunt threaded hole. 
Tighten to 0.5 - 1.7 Nem. 

8. Install the shunt and wire assembly into slots on 
upper tray assembly. 

4. Install the fuse block into slots on upper tray 
assembly. 

5. Install the fuse over stud in fuse block. 

6. Install the bolt and washers through fuse into shunt 
threaded hole. Tighten to 9.6 - 10.7 Nem. 

7. Install the labeled wire assembly plug into labeled 
lower harness plug. 

8. Remove the rubber boot or tape from labeled wire 
assembly. 

9. Install the hex head bolt through washers labeled 
wire assembly ring terminal into shunt threaded 
hole. Tighten to 9.0 - 10.1 Nm. 

10. Remove the rubber boot or tape from labeled wire 
assembly. 

11. Install the labeled wire assembly on to fuse block 
stud over fuse. 

12. Install the terminal nut to stud. Tighten 
to 9.1 - 11.2 Nem. 

13. Install the shunt cover over assembly. 

14. Install the wire assembly to battery module. 

15. Perform the high voltage upper level Reconnection 
Procedure. Refer to Upper Level High Voltage 
Reconnection Procedure. 


Automatic Disconnect Removal Procedure 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be 
sure to follow all safety precautions specified in 
this manual as well as all standard shop safety 
precautions normally followed when servicing 
high voltage equipment. 


Remove or Disconnect 


d 


2. 


Remove the battery pack cover. Refer to Cover 
removal procedure. 

Perform Upper Level High Voltage Reduction 
Procedure. Refer to Upper Level High Voltage 
Reduction Procedure. 


Auto Disconnect assembly 


[К 
. Auto Disconnect Cover 
. High Voltage Cable Harness 
. Auto Disconnect Controller 


216186 


egend 


. Auto Disconnect 36 Way Connector 

. Remove the cover from Auto Disconnect case 
assembly. 

Remove the 36-way harness assembly connector 
from the controller assembly. 

Lifting straight up out of slots remove the controller 
from the case assembly. 


1 
2. 
3. 
4. Battery Pack Assembly 
5. 
3 
4. 
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Install or Connect 
Auto Disconnect assembly 


216186 

Legend 

1. Auto Disconnect Cover 

2. High Voltage Cable Harness 

3. Auto Disconnect Controller 

4. Battery Pack Assembly 

5. Auto Disconnect 36 Way Connector 

1. Connect the 36-way harness assembly connector to 
the circuit board assembly. 

2. Place the Circuit board assembly into the case 
assembly. 

3. Replace the cover on the Auto Disconnect case 
assembly. 

4. Perform the high voltage upper level Reconnection 
Procedure. Refer to Upper Level High Voltage 
Reconnection Procedure. 


Battery Pack High Voltage Supply Cable 
Removal and Installation. 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the battery pack cover. Refer to Cover 
removal procedure. 

2. Perform Upper Level High Voltage Reduction 
Procedure. Refer to Upper Level High Voltage 
Reduction Procedure. 


Auto Disconnect Assembly 


216219 

Legend 

1. High Voltage Interconnect 

2. High Voltage Relay K1 

3. High Voltage Relay K3 

4. Auto Disconnect Lower Case 

5. Battery Pack Assembly 

6. Auto Disconnect Lower Case Assembly 

7. Auto Disconnect Controller 

B. Auto Disconnect Cover 

9. Auto Disconnect 36 Way Connector 

8. Remove the AD cover from AD case assembly. 

4. Remove the hex head screw, lock washer and flat 
washer ring terminal of harness assembly and wire 
assembly from rear hole of K3 relay. 

5. Install a rubber boot or tape ring terminal of wire 
assembly. 

6. Applythe J42567 labels to wire assembly. 

7. Remove the hex head screw, lock washer and flat 
washer ring terminal of hamess assembly and ring 
terminal of power wire assembly from front hole of 
K3 relay. 

8. Apply the J42567 labels to power wire assembly 
lead with exposed ring terminal. 

9. Remove the hex head screw, lock washer and flat 
washer, ring terminal of harness assembly and ring 
terminal of power wire assembly from rear hole of 
K1 relay. 

10. Apply the J42567 labels to power wire assembly 
lead with exposed ring terminal not labeled. 

11. Remove the power wire assembly plug from lower 
harness plug. Ў 

12. Apply the J42567 labels to power wire assembly 
plug lead and lower harness plug lead. 
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High Voltage Cable Assembly 


Legend 

1. High Voltage Power cable 

2. Battery Pack Case 

3. Battery Pack 20 Way Connector 

13. Remove the rubber grommet around power wire 
assembly low voltage lead from cradle assembly. 

14, Remove the power wire assembly from cradle 
assembly holes. 


Install or Connect 
High Voltage Cable Assembly 


Legend 

1. High Voltage Power cable 

2. Battery Pack Case 

3. Battery Pack 20 Way Connector 


1. Install the power wire assembly into cradle assembly 
holes. 

2. Install the grommet from sense lead into hole in 
cradle assembly. 

3. Install the labeled power wire assembly sense lead 
plug into labeled lower harness plug. 

4. Install the two power wire retainers into holes in 
cradle assembly Tighten to 5.1 - 6.1 Nem. 


Auto Disconnect Assembly 


216219 
Legend 
1. High Voltage Interconnect 
2. High Voltage Relay K1 
3. High Voltage Relay K3 
4. Auto Disconnect Lower Case 
5. Battery Pack Assembly 
6. Auto Disconnect Lower Case Assembly 
7. Auto Disconnect Controller 
8. Auto Disconnect Cover 
9. Auto Disconnect 36 Way Connector 

5.Install the hex head screw through lock washer, flat 
washer, labeled harness assembly ring and labeled 
short power wire assembly ring terminal into front 
hole of K3 positive relay Tighten to 8.1 - 9.9 Nem. 

6.Install the hex head screw through lock washer, 
flat washer labeled harness assembly ring 
terminal and labeled long power wire assembly ring 
terminal into rear hole of K1 negative relay Tighten 
to 8.1 - 9.9 Nem. 

7.Remove the rubber boot or tape from labeled ring 
terminal of wire assembly. 

8. Install the hex head screw through lock washer, flat 
washer, labeled harness assembly ring terminal and 
labeled ring terminal of wire assembly into rear hole 
of K3 positive relay Tighten to 8.1 - 9.9 Nem. 

9. Install the AD cover on to AD case assembly. 

10. Install the labeled wire assembly ring terminal over 
stud. 


э 
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11. Perform Upper Level High Voltage Reconnection 6. Remove the black terminal cover from the selected 
Procedure. Refer to Upper Level High Voltage battery module - if not removed previously. 
Reconnection Procedure. 7. Remove the terminal nut from battery module- stud. 

С Typical Upper Level Battery Module 8: Me od torana, of wire assembly from the 

Removal and Installation 9. Place a rubber boot or tape wire assembly exposed 

CAUTION: Fully charged, the assembled battery ring terminal, if only removing the selected battery 

pack has a total voltage of at least 312 VDC. Be sure module. 

to follow all safety precautions specified in this 10. Apply the J42567 label to wire assembly loose lead. 

manual as well as all standard shop safety 11. Remove the red terminal cover from the same 

precautions normally followed when servicing high selected battery module + if not removed previously. 
voltage equipment. 12. Remove the terminal nut from the battery 

Notice: The battery module removal procedure is the module + stud. 

same for every upper level battery module 13. Remove the ring terminal of wire assembly from the 

н battery module + stud. 

Remove or Disconnect 14. Place a rubber boot or tape wire assembly exposed 

1. Remove the battery pack cover. Refer to Cover ring terminal, if only removing the selected battery 
removal procedure. module. 

2. Perform Upper Level Preliminary High Voltage 15. Apply the J42567 label to wire assembly loose lead. 
Reduction Procedure. Refer to Upper Level High 
Voltage Reduction Frooscduns ppe! 0 Battery Module Lift Handles 


Battery Temperature Sensor 


216187 


Legend 
1. J42566 Lift Handle 
3. Remove the battery temperature sensor(s) 2. Battery Module 
assembly from selected upper level battery 16. Apply the J42566 handles to the selected battery 
module(s) or upper harness if applicable. module. 
4. Remove the voltage sense lead plug of wire 17. Remove the vent tube(s) attached to the selected 
assembly from upper hamess if not removed battery module. . 


previously from the selected battery module. 

5. Apply the J42567 label to Battery Temperature 
Sensor assembly voltage sense lead of wire 
assembly and upper harness if not completed 
previously. 
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Lifting The Battery 


160411 
18. Remove the selected battery module from the upper 
level of batteries on upper tray assembly. 
19. Remove the J42566 handles from the removed 
battery module. 


Install or Connect 


1. Install the terminal sealant M-9679 to stud pads on 
replacement battery module or battery modules 
previously removed from upper tray assembly. 


Battery Module Lift Handles 


216187 


Legend 
1. J42566 Lift Handle 
2. Battery Module 


Attach the J42566 handles on fully charged 
replacement battery module or battery modules 
previously removed from üpper tray assembly. 
Install the battery module in position on upper tray 
assembly with terminals oriented in proper polarity 
(series - to + to -). 

Remove the J42566 handle from battery module. 
Remove the rubber boot or tape from wire assembly 
ring terminal if applicable. 

Install the labeled ring terminal of wire assembly to 
battery module + stud. 

Install the terminal nut to battery module + stud. 
Tighten to 9.1 - 11.2 Nem. 

Install the red terminal cover to battery module +. 
Install the labeled ring terminal of wire assembly to 
battery module- stud if applicable. 


. Install the terminal nut to battery module- stud. 


Tighten to 9.1 - 11.2 Nem. 


. Install the black terminal cover to battery module-. 
. Install the labeled voltage sense lead plug from wire 


assembly into labeled upper harness plug. 


Battery Temperature Sensor 


13. 


14. 
15. 


16. 


160402 
Install the labeled Battery Temperature sensor 
assembly clipped into battery module- side and plug 
into upper harness plug if applicable. 
Install the vent tubes. 
Perform the Upper Level Vent Tube Check. Refer to 
the Upper Level Vent Tube Check Procedure. 
Perform Upper Level High Voltage Reconnection 
Procedure. Refer to Upper Level High Voltage 
Reconnection Procedure. Е 
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Typical Lower Level Battery Module 
Removal Procedure 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the battery pack cover. Refer to Cover 
removal procedure 

2. Perform Upper Level High Voltage Reduction 
Procedure. Refer to Upper Level High Voltage 
Reduction Procedure. 

3. Remove the vent tube from battery module 24. 

4. Remove the upper level battery modules. 

5. Remove the upper tray assembly. Refer to upper 
tray assembly removal procedure. 

6. Perform the Lower Level High Voltage Reduction 
Procedure. Refer to Lower Level High Voltage 
Reduction Procedure. 


Battery Temperature Sensor 


160402 


7. Remove the temperature sensor from the selected 
battery module from lower harness if applicable. 

8. Remove the voltage sense lead plug of wire 
assemblies from lower hamess if not removed 
previously. 

9. Attach the J42567 label to temperature sensor 
sense lead and voltage sense lead of wire assembly 
and lower harness if not completed previously. 

10. Remove the black terminal cover from the selected 
battery module- if not removed previously. 

11. Remove the terminal nut from battery module - stud. 

12. Remove the ring terminal of wire assembly from 
battery module - stud. 


13. Place a rubber boot or tape wire assembly exposed 
ring terminal, if only removing the selected battery 
module. 

14. Remove the red terminal cover from same selected 
battery module + if not removed previously. 

15. Remove the terminal nut from battery 
module + stud. 

16. Remove the ring terminal of wire assembly from 
battery module + stud. 

17. Place a rubber boot or tape wire assembly exposed 
ring terminal, if only removing the selected battery 
module. 

18. Apply the J42567 label to voltage sense lead of wire 
assembly. 

19. Remove the vent tube(s) assembled to the selected 
battery module. 


Battery Module Lift Handles 


216187 


Legend 

1. J42566 Lift Handle 

2. Battery Module- 

20. Attach the J42566 handles to the selected battery 
module. 
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Lifting The Battery Battery Module Lift Handles 


+ 160411 216187 

21. Remove the selected battery module from the lower Legend 

level of batteries. 1. J42566 Lift Handle 
22. Remove the J42566 handles from the removed 2. Battery Module 

battery module. 2. Install the J42566 handles on fully charged 

replacement battery module or battery modules 

Install or Connect previously removed from lower tray assembly. 
Important: Replacement battery module must be fully Lifting The Battery 


charged before installation. 


1. Install the terminal sealant M-9679 to stud pads of 
replacement battery module or battery modules 
previously removed from lower tray assembly. 


160411 
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3. Install the battery module in position on lower tray 
assembly with terminals oriented in proper polarity 
(series - to + to -). 

4. Install the labeled ring terminal of wire assembly to 
battery module + stud if applicable. 

5. Install the terminal nut to battery module + stud. 
Tighten to 9.1 - 11.2 Nem. 

6. Install the red terminal cover to battery module +. 

7. Remove the rubber boot or tape from wire assembly 
ring terminal. 

8. Install the other ring terminal of wire assembly to 
battery module - stud if applicable. 

9. Install the terminal nut to battery module - stud. 
Tighten to 9.1 - 11.2 Nem. 

10. Install the black terminal cover to battery module -. 

11. Install the labeled voltage sense lead plug from wire 
assembly into labeled lower harness plug if 
applicable. 


Battery Temperature Sensor 


160402 

12. Install the labeled Battery Temperature Sensor 
clipped into battery module - side and plug into 
lower harness plug if applicable. 

13. Install the vent tubes if applicable. 

14. Perform Lower Level Vent Tube Check. Refer to the 
Lower Level Vent Tube Check Procedure. 

15. Perform Lower Level High Voltage Reconnection 
Procedure. Refer to Lower Level High Voltage 
Reconnection Procedure. 


Cradle Group Disassembly Procedure 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the battery pack cover. Refer to Cover 
removal procedure. 

2. Perform Upper Level High Voltage Reduction 
Procedure. Refer to Upper Level High Voltage 
Reduction Procedure. 

3. Remove the battery Pack Control Module. 

4. Remove the shunt cover. 

5. Remove the automatic disconnect cover. 

6. Remove the vent tubes. 

7. Remove the twelve battery modules from the upper 

level. 

Remove the upper tray assembly. 

Perform Lower Level High Voltage Reduction 

Procedure. Refer to Lower Level High Voltage 

Reduction Procedure. 

10. Remove the vent tubes. 

11. Remove the fourteen battery modules from the 
lower level. 


Air Inlet Sensor 


235153 


Legend 
1. Air Inlet Temperature Sensor 
2. Battery Pack 
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12. Remove the Air Inlet Temperature sensor assembly 21. Remove the three plugs from case assembly. 


from lower tray assembly. 
13. Remove the lower harness and upper harness from stall or Connect 


hole in cradle assembly. 1. Install the two gaskets on right front standoff of y 
14. Remove the insulating tubes(s) that cover metal cradle. 
standoffs on cradle assembly. Lower Tray and Cradle 


Lower Tray and Cradle 


Legend 1. Gasket 10. Case 

1.Gasket  . 10. Case 2. Screw 11. Gasket 

2. Screw 11. Gasket 3. Washer 12. Gasket 

3. Washer 12. Gasket 4. Plug 13. Gasket 

4. Plug 13. Gasket 5. Cradle 14. Tube 

5. Cradle 14. Tube 6. Gasket 15. Gasket 

6. Gasket 15. Gasket 7. Screw 16. Lower Tray 

7. Screw 16. Lower Tray B. Vent Filter 17. Gasket 

B. Vent Filter 17. Gasket 9. Gasket 

9. Gasket 2. Install the insulating tube with 17.44 mm OD and 

15. Remove the lower tray assembly from cradle long length over standoff onto both gaskets. 
assembly. 3. Install the one gasket each on remaining seven 

16. Remove the gasket and two gaskets from lower tray standoffs of cradle. ш 
only if damaged or worn. 4. Install the three insulating tubes with 17.44 mm OD 

17. Remove the gasket(s) from cradle assembly only if and short length over the two rear most standoffs 
damaged or wom. and the left front standoff onto gasket. 

18. Remove the six screw and washer assemblies and i D) 
flat washers from cradle assembly. 


19. Remove the case assembly from cradle. 
20. Remove the two screws vent filter assembly and 
gasket from case assembly. 


e 
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5. 


Install the two insulating tubes with 13.97 mm OD 
and long length over the two remaining outside 
standoffs onto gasket. 

Install the two insulating tubes with 13.97 mm OD 
and short length over the two remaining inside 
standoffs onto gasket. 

Install the labels if removed from case assembly. 
Install the three plugs into bottom rear of case 
assembly. Tighten to 2.7 - 3.3 Nem. 

Install the two screws through holes in new vent 
filter assembly and gasket into screw holes in 
bottom front of case assembly. 


. Install the gaskets if removed to case assembly. 
. Install the case assembly over insulating tubes onto 


cradle. 


. Install the six screw and washer assemblies and 


washers through insert holes in bottom of case 
assembly into cradle. Tighten to 43.0 - 57.0 Nem. 


. Install the gaskets(s) if removed to lower tray. 
. Install the lower tray assembly into cradle assembly 


over insulating tubes. 


. Install the connector end of lower harness and 


grommet into cradle assembly. 


. Install the fold balance of lower harness and upper 


harness back outside cradle assembly. 


Air Inlet Sensor 


Legend 
1. Air Inlet Temperature Sensor 
2. Battery Pack 


17. 


18. 


Install the air inlet temperature sensor assembly 
attached to lower harness into hole in lower tray 
assembly. 

Seat Air Inlet Temperature Sensor grommet in hole 
of lower tray assembly. 


28. 


. Install the wire assembly into cradle assembly. 
. Install the AD case assembly onto lower tray 


assembly. 


. Install the 14 battery modules into lower tray 


assembly. 


. Install the vent tubes. 
. Perform the Upper Tray Assembly installation 


procedure. Refer to the Upper Tray Assembly 
Installation Procedure. 


. Install the automatic disconnect cover. 
. Install the shunt cover. 
. Install the battery Pack Contro! Module. 


Perform Lower Level High Voltage Reconnection 
Procedure. Refer to Lower Level High Voltage 
Reconnection Procedure. 

Install the battery pack cover. Refer to Cover 
removal procedure. 


Lower Level Vent Tube Check Procedure 


Remove or Disconnect 


1. 


2. 


Remove the battery pack cover. Refer to Cover 
removal procedure. 

Perform Upper Level Preliminary High Voltage 
Reduction Procedure. Refer to Upper Level High 
Voltage Reduction Procedure. 

AD cover from AD case assembly. 


Upper Level Vent Tubes 


Legend 

1. Upper Tray 

2. Batt 17-18 Vent Tube 

3. Pack Cradle 

4. Batt 25-26 Vent Tube 

5. Batt 24 to Lower Level Vent Tube 
6. Vent Plug 
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Remove the vent tube from battery module 24. 
Remove and label the remaining upper level battery 
interconnects and vent tubes. 

Remove the upper level battery modules. 

Remove the upper tray assembly. 

Perform Lower Level High Voltage Reduction 
Procedure. Refer to Lower Level High Voltage 
Reduction Procedure. 


Lower Level Vent Tubes 


eh 
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Legend 

1. Batt 1-14 Vent Tube 

2. Batt 1 to Filter Vent Tube 

3. Batt 4-5 Vent Tube 

4. Batt 7-6 Vent Tube 

5. Vent Plug 

6. Batt 11-14 Vent Tube 

9. Remove the vent tube from vent filter assembly. 


Install or Connect 


important: Replacement vent tubes may be 
manufactured locally using only tubing GM 
specification M6097. No other tubing is acceptable. 
Cut replacement tube to exact length as the tube being 
replaced. - 


Vent Check 

Legend 

1. Vent Tube 

2. Vent Tube 

3. Vent Tube 

4. Vent Tube 

5. Cradle 

6. Case 

7. Vent Test Gauge 

8. Vent Tube 

9. Vent Tube 

1. Install the J42632 hand pressure tester to vent tube 
to battery module 1. 

2. Pressurize lower level vent tubing assembly to 
3.0 psi and maintain at 3.0 - 3.5 psi for 10 minutes 
while checking for leaks with a bubble tester. 

3. With pressure stabilized at 3.0 psi, close shut-off 
valve on J42632. After 3 minutes, pressure shall not 
be less than 2.0 psi. If less than 2.0 psi, recheck for 
leaks using bubble tester. 

4. Replace any leaking vent tube on the lower level. 

5. Repeat Lower Level Vent Tube Check test to attain 
satisfactory results. 


Vent Check 
Legend 
1. Vent Tube 
. Vent Tube 
. Vent Tube 


. Vent Tube 


. Vent Test Gauge 

. Vent Tube 

Vent Tube 
Connect the J42632 tester with a loose end of vent 
tube to vent filter assembly. 

Pressurize to 5.0 psi to clean out filter. 

Remove the J42632 tester from vent tube. 

Install the vent tube to battery module 1 barbed vent 
and vent filter assembly. Make sure tube is 
assembled over at least two barbs on vent filter. 

. Perform Lower Level High Voltage Reconnection. 
Refer to Lower Level High Voltage Reconnection 
Procedure. 

11. Replace the upper level components. 

12. Perform the Upper Level Vent Tube Check. Refer to 

the Upper Leve! Vent Tube Check Procedure. 
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Upper Level Vent Tube Check Procedure Vent Check 
x Legend 
Remove or Disconnect 1. Vent Tube 
€ 1. Remove the battery pack cover. Refer to Cover 2. Vent Tube 
removal procedure. 3. Vent Tube 
2. Perform Upper Level Preliminary High Voltage 4. Vent Tube 
Reduction Procedure. Refer to Upper Level High 5. Cradle 
Voltage Reduction Procedure. 6. Case 
3. Remove the AD cover from AD case assembly. 7. Vent Test Gauge 
8, Vent Tube 
Upper Level Vent Tubes 9. Vent Tube 
4. Replace any leaking vent tube on the upper level 
battery modules. 


5. Repeat Upper Level Vent Tube Check test to attain 
satisfactory results. 

6. Connect the J42632 tester with loose end of vent 
tube to vent filter assembly. 

7. Pressurize to 5.0 psi to clean out filter. 

8. Remove the J42632 tester from vent tube. 

9. Make sure tube is assembled over at least two 
barbs on vent on all connections. 

10. Perform Upper Level High Voltage Reconnection. 
Referto Upper Level High Voltage Reconnection 


Procedure. 
11. Replace the pack cover. Refer to the Battery Pack 
Cover Removal Procedure. 
High Voltage Relay Removal and 
Installation 
Legend Remove or Disconnect 
1. Upper Tray 1. Remove the battery pack cover. Refer to Cover 
2. Batt 17-18 Vent Tube removal procedure. 
3. Pack Cradie 2. Perform Upper Level High Voltage Reduction 
4. Batt 25-26 Vent Tube Procedure. Refer to Upper Level High Voltage 
5. Batt 24 to Lower Level Vent Tube Reduction Procedure. 
6. Vent Plug р 3. Apply the J42567 labels to harness assembly and 
4. Remove the vent tube leading from battery lower harness plug wires. 


module 24 from vent filter. 


Install or Connect 


Important: Replacement vent tubes may be 
manufactured locally using only tubing GM specification 
M6097. No other tubing is acceptable. Cut replacement 
tube to exact length as the tube being replaced. 


1. Connect the J42632 hand pressure tester to vent 
tube that was attached to the vent filter (Batt 24). 

2. Pressurize upper level vent tubing assembly to 3.0 
psi and maintain at 3.0 - 3.5 psi for 10 minutes while 
checking for leaks with a bubble tester. 

3. With pressure stabilized at 3.0 psi, close shut-off 
valve on J42632. After 3 minutes, pressure shall not 

€ be less than 2.0 psi. If less than 2.0 psi, recheck for 
leaks using bubble tester. 
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Auto Disconnect Assembly 


Legend 

1. Screw 

2. Screw 

3. High Voltage Relay K1 

4. Lower Auto Disconnect Case 

5. High Voltage Relay K3 

6. Precharge Resistors 

7. Screw 

8. Auto Disconnect 36 Way Connector 

4. Remove the-hex head screw , lock washer and flat 
washer from harness assembly and power wire 
assembly ring terminal from the power supply side 
of the relay. 

5. Apply the J42567 labels to exposed ring and clip 
terminals on harness assembly and power wire 
assembly. 

6. Remove the hex head screw, lock washer and flat 
washer from harness assembly, wire assembly ring 
terminals from the open side of the relay. 

7.Place a rubber boot or tape to exposed ring terminal 
of wire assembly. 

8. Apply the J42567 label to wire assembly for the 
relay control two wire connector. 

9. Remove the control two wire connector from the 
relay. 

10. Remove the two mounting screws from the relay. 
11. Remove the relay from AD case assembly. 


Install or Connect 


A 


Place the relay into AD case assembly. 
Auto Disconnect Assembly 


Li 
1 
2 
3 
4 
5. 
6. 
7. 
B. 


2. 
3. 


4. 


egend 

. Screw 

. Screw 

. High Voltage Relay K1 

. Lower Auto Disconnect Case 

. High Voltage Relay K3 

. Precharge Resistors 

. Screw 

. Auto Disconnect 36 Way Connector 

Replace the two mounting screws for the relay. 
Tighten to 2.6 - 3.1 Nem. 

Replace the control two wire connector from the 
relay. 

Remove the rubber boot or tape to exposed ring 
terminal of wire assembly. 

Install the hex head screw, lock washer and flat 
washer from harness assembly, wire assembly ring 
terminals from the open side of the relay. Tighten to 
8.1 - 9.9 Nem. 

Install the hex head screw, lock washer and flat 
washer from harness assembly and power wire 
assembly ring terminal from the power supply side 
of the relay. Tighten to 8.1 - 9.9 Nem. 
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7. Perform Upper Level High Voltage Reconnection 
Procedure. Refer to Upper Level High Voltage 
Reconnection Procedure. 


Upper Tray Assembly Removal Procedure 


CAUTION: Fully charged, the assembled battery 
pack has a total voltage of at least 312 VDC. Be sure 
to follow all safety precautions specified in this 
manual as well as all standard shop safety 
precautions normally followed when servicing high 
voltage equipment. 


Remove or Disconnect 


1. Remove the battery pack cover. Refer to Cover 
removal procedure. 

2. Perform Upper Level High Voltage Reduction 

Procedure. Refer to Upper Level High Voltage 

Reduction Procedure. 

Remove the shunt cover. 

Remove the upper vent tube. 

Remove the upper harness. 

Remove the twelve battery modules on upper tray 

assembly. 


DADS 


Upper Tray Assembly 


Legend 

1. Spacer 

2. Upper Tray 

3. Gasket 

4. Fuse Block 

5. Fuse 

6. Wire Assembly 


7. Remove the upper tray assembly. 

8. Remove the gasket if damaged from upper tray. 

9. Replace the spacer(s) if damaged from upper tray. 
10. Remove all traces of old gasket or spacer. 
Install or Connect 
1. Install the new spacer(s) to upper tray if removed. 


Upper Tray Assembly 


Legend 

1. Spacer 

2. Upper Tray 

3. Gasket 

4. Fuse Block 

5. Fuse 

6. Wire Assembly 

2. Install the new gasket to upper tray if removed. 

8. Install the upper tray assembly with gasket and 
spacers down atop lower level battery modules in 
cradle assembly. 

4. Install the twelve battery modules in position on 
upper tray assembly. 

5. Install the shunt to upper tray assembly. 

6. Install the vent tube to battery module 24. 

7. Perform the Upper Level High Voltage Reconnection 
Procedure. Refer to Upper Level High Voltage 
Reconnection Procedure. 
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Description and Operation 
Battery Pack Control Module 


The Battery Pack Control Module (BPCM) constantly 
monitors information from various input sensors and 
controls the various component systems. The BPCM 
also performs diagnostic tests to ensure that the 
systems operate correctly and have not degraded to a 
point where the vehicle may perform incorrectly. 


Review the component sections and wiring diagrams to 
determine which systems are controlled by each specific 
control module. The BPCM monitors numerous vehicle 
functions and controls the following operations: 


Battery Pack Control Module 


e Battery Pack Charging 
e Battery Temperature Requests 
e State of Charge Information 


Control Module Function 


Each control module supplies a buffered voltage to 
various sensors and switches. This is accomplished 
through resistance in the control module which is so 
high in value that a test light may not illuminate when 
connected to the circuit. An ordinary shop voltmeter may 
not give an accurate reading because the voltmeter 
input impedance is too low. Use a 10 megohm input 
impedance digital Multimeter (J 39200) to assure 
accurate voltage readings. 


The input/output devices in the control module include 
analog to digital converters, signal buffers, counters, and 
special drivers. The Control Module controls most 
components with electronic switches which complete a 
ground or voltage output circuit when turned “ON.” 
These switches are arranged in groups of 4 and 7, 
called either a surface mounted Quad Driver Module 
(QDSM), which can independently control up to 4 
outputs terminals or Output driver Modules (ODMs) 
which can independently control up to 7 outputs. Certain 
outputs may not be used depending on vehicle 
application. 


Auxiliary Battery Power 


The auxiliary power on the electric S-10 represents the 
vehicles normal 12 volt accessory operating system. 
The storage device for this 12 volt supply is a typical 
automotive lead acid battery which is located in the 
engine compartment. Charging voltage is supplied to the 
auxiliary battery through the Accessory Power Control 
Module at a nominal 14 volts. The voltage supplied by 
the auxiliary battery is used for initial system power-up 
as well as the operation of all components with the 
exception of: Drive Motor, Heat Pump Compressor, 
Power Steering. 


Phase Current 


Phase current is a term used to describe the power used 
to turn the drive motor. Each of the three phases in the 
drive motor require sequential current in order to turn the 
drive motor shaft. The level of phase current supplied to 
the drive motor is determined by the Drive Motor Control 
Module and is dictated by inputs such as load and 
throttle request. 


Regeneration 


The PIM provides a regeneration function which allows 
the drive unit to supply negative shaft torque. In this 
mode the drive unit and the PIM act as a generator 
providing current to the battery assembly for storage. 
two different levels of regeneration are possible. During 
normal vehicle deceleration a maximum of 1596 
regeneration is allowed. During braking however, a 
maximum of 2596 regeneration can be produced. 


Vehicle Speed Limiting 


The Power Inverter Module will limit vehicle speed in the 
forward direction to 70 mph and in reverse direction to 
30 mph. 


True State Of Charge (TSOC) 


State of charge is a value determined by the Battery 
Pack Control Module. The Battery Pack Control Module 
constantly monitors battery assembly voltage and 
through numerous calculations determines a state of 
charge value. This value is used to calculate the 
approximate range and power level of the battery pack. 
SOC is constantly changing based on inputs to the 
ВРСМ. The factors that effect SOC are: 


Average battery pack temperature 

Lowest battery module voltage and current 
Pack voltage 

Amp-hours lost due to parasitic discharge 
Amp-hours lost due to battery pack self 
discharge 

Age of the batteries 

Amp-hours used 

Average current usage 

Battery pack capacity 

Battery pack capability 

The BPCM stores the last rated, usable energy that a 
pack has whenever the charging complete criteria is 
met. From this point the BPCM is continually summing 
up how many amp-hours are flowing into and out of the 
battery pack. 


The summing of discharging amp-hours is corrected for 
the temperature of the pack, the lowest battery module 
voltage and the rate (amps) at which current is flowing 
out of the batteries. The higher the temperature , the 
less each amp-hour counts, warm batteries react easier 
and are more efficient. The greater the rate (the more 
accelerator input), the more each amp hour count. With 
batteries being in a series string, the weak link controls 
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the energy of the entire battery pack. If one module is at 
35 amp-hours and the rest of the modules are at 

48 amp-hours, the usable energy from the pack is only 
35 amp-hours. 


During charging the amp-hours going into the pack are 
summed up until the completion criteria is met. 


Because the battery is a chemical reaction, as with all 
chemical reactions, temperature of the pack has an 
absolute affect on SOC. Therefore, the SOC will be 
compensated to a proportionally lower value for low 
pack temperatures. 


User State Of Charge (USOC) 


The Battery Pack Control Module then sends the 
calculated SOC value reduced by 15% to the Drive 
Motor Control Module through serial data. This 1596 
reduction from true SOC is intended to prevent the 
driver from running the Drive motor batteries down to a 
very low state of charge. The Drive Motor Control 
Module sends a PWM signal to the Vehicle Interface 
Module which converts the digital PWM signal to analog 
forthe dash gauge. The Body Control Interface 
Module PWM conversion is performed based on 096 
PWM = 100% SOC, and 100% PWM = 0% SOC. 


Accessory Power Control Module 


The Accessory Power Control Module has three major 
functions; provide 14.5 volts DC for the Auxiliary battery 
and 12 volt system, 3-phase AC voltage for the heat 
pump, and feedback to the HTCM about system 
operation to help diagnosis problems. 


While the Accessory Power Control Module receives DC 
voltage that may vary from 225 to 430 volts, it must hold 
its output DC voltage steady for the Auxiliary battery. 
Additionally, the Accessory Power Control Module 
converts DC voltage to AC voltage to operate the heat 
pump compressor motor. 


The Accessory Power Control Module will operate on 
drive motor battery voltage between 225-430 volts. The 
Accessory Power Control Module will shut itself down if 
the voltage drops below 215 volts + 10 volts. The 
Accessory Power Control Module will turn on when the 
vehicle run commend or vehicle wake-up command 
inputs are active. 


The PIM provides filtered high voltage DC power to the 
Accessory Power Control Module for distribution with an 
associated high voltage interlock. The maximum amps 
supplied to the APM is 22 amps. The PIM receives 
vehicle accessory power and conducts thermal energy 
from the Accessory Power Control Module. The.PIM 
also supplies a ground path for the Accessory Power 
Control Module. 


Voltage Lid 


The battery pack voltage lid is a figure that is calculated 
from SOC, temperature, and several other inputs. The 
lid is used to prevent overcharging or fast discharging 
the battery modules. 


High Voltage System 


The high voltage system consists of the battery pack, 
Power Inverter Module, Accessory (AC and DC) Power 
Control Module, Power Steering Control Module, Drive 
Motor, and Charge Receptacle. 


All of the high voltage components are interlocked. The 
interlock is a low voltage circuit that runs next to all of 
the high voltage circuits. If an open or ground in the high 
voltage circuit (e.g., disconnecting a high voltage 
connector with the relays closed) the interlock will detect 
this open and shut the high voltage down by opening 
the relays. 


High Voltage Interlock Loop 


The High Voltage Interlock Loop is a separate low 
voltage series circuit that runs along with all of the high 
voltage circuits. All of the high voltage DC connectors 
and cover switches are tied together in an isolated 
series single wire interlock loop allowing the auto 
disconnect to detect a disconnect of a high voltage 
component. The auto disconnect accomplishes this by 
applying 7.9 - 10.6 volts to the interlock loop circuit to 
check for a continuous loop. If a continuous loop is 
present the auto disconnect will monitor this voltage for 
a voltage drop. If a voltage between 0 -2.0 volts is 
detected the auto disconnect will open the relays and 
report this information to the BPCM. At this time the 
Power Inverter Module will discharge the bus capacitors 
so that the bus voltage is less than 42.4 volts within 
250 milliseconds. The normal interlock loop voltage is 
3.2 to 7.3 volts. 


Auto Disconnect Chassis Ground Reference 


The auto disconnect chassis ground signal provides 
chassis ground reference for the auto disconnect 
isolation protection. The auto disconnect monitors this 
line for continuity. If the wire is open the auto disconnect 
can no longer detect loss of isolation. The auto 
disconnect will terminate all functions and open the high 
voltage relays. this information is reported to the Battery 
Pack Control Module through the status lines 


Battery Pack Automatic Disconnect System 


The Battery Pack Control Module also reports any faults 
detected by the automatic disconnect system. This is 
accomplished by three states lines that are pulled low by 
the automatic disconnect control module. Below is a list 
defining the different states of the automatic disconnect 
state lines that run between the Battery Pack Control 
Module and the auto disconnect. 
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LOSS OF ISOLATION 
GROUND LOSS 


LOW PACK VOLTAGE 
BPCM COMMANDED OPEN 
CAPACITOR PRECHARGE 


The auto disconnect contains a controller, two high 
voltage relays, two high watt resisters (resister are part 
of the wiring harness) and a wiring harness. The auto 
disconnects primary function is to detect a malfunction in 
the high voltage system and open the relays 
disconnecting the high voltage from underhood. When 
the vehicle is operating properly the relays will remain 
closed unless a fault is detected or the manual high 
voltage disconnect is removed. The normal operation 
condition of the high voltage relays in the vehicle is 
closed however, if all power was removed and the relay 
was being bench tested the relays would be open. 


When a fault is detected, with the exception of an 
isolation fault or a Battery Pack Control Module 
command to open the relays, the auto disconnect will 
open the relays disabling propulsion. If an isolation fault 
is detected the auto disconnect will inform the Battery 
Pack Control Module and if vehicle speed is greater than 
1km/h the Battery Pack Control Module will not allow the 
auto disconnect to open the relays. When vehicle speed 
is less than 1km/h for three minutes or the vehicle is 
placed in park for 10 seconds the Battery Pack Control 
Module will allow the auto disconnect to open the relays. 
Additionally if the Battery Pack Control Module detects a 
low pack state of charge (true SOC), sever under or 
over voltage the Battery Pack Control Module will 
command the auto disconnect to open the high voltage 
relays when the above speed criteria is met. 


The only other time the relays will open is when the 
manual high voltage disconnect is pulled. 


Manual High Voltage Disconnect 


The manual disconnect connector is located under the 
hood near the power brake booster. The high voltage 
disconnect connector is the end of a four wire extension 
from the automatic disconnect. By removing the 
connector the ground path to the high voltage relays is 
removed. At the same time a internal battery pack 
ground unbalance is created that requires the automatic 


disconnect to command the high voltage open. The high ~ 


voltage disconnect connector should be locked in the 
glove-box or other secure area during vehicle service. 


SUPPLY 
M M 


CAPACITOR PRECHARGE FAULT 


Isolation Detection 


High voltage is isolated (resistance measured to chassis 
ground) from chassis ground. The auto disconnect shall 
check for a loss of isolation to ground of either the high 
voltage negative or the high voltage positive leads. This 
shall be accomplished by measuring the voltage 
between chassis ground and each of the high voltage 
leads and looking for an imbalance, less than 30 percent 
or greater than 70 percent of pack voltage. If the voltage 
does not fall within the above limits an isolation fault 

is set. 


Precharge 


To close the high voltage relays the auto disconnect 
system goes through a precharge. Precharge allows 
closing of the positive bus relay with a small voltage 
potential to prevent arcing. A precharge capacitor is 
located in the power inverter module. When the vehicle 
is placed in the RUN mode, and the relays are open, the 
negative bus relay and the low current relay in the auto 
disconnect controller will close allowing the PIM 
capacitor to charge. Precharge will occur until a voltage 
of 9096 of the battery pack voltage has been reached. At 
this time the positive bus relay will close and the 
precharge low voltage relay in the auto disconnect 
controller will open allowing normal system operation. 
The auto disconnect will charge the PIM capacitor to 
9096 of the battery pack voltage within seven seconds 
and the pack current from the low voltage relay will be 
no greater than three amps. If precharge is not 
completed within 10 seconds then a precharge fault will 
occur and all relays will be commanded open and the 
WAIT lamp will be illuminated. 


Charge Receptacle 


The charge receptacle receives its high voltage from a 
charger. The input power is AC from a wall-110 volt or 
220 volt outlet. The charge receptacle converts this AC 
power to DC power. This DC power is passed through 
the Power Inverter Module high voltage bus to the 
battery pack for charging the battery modules. Any open 
or shorting of the charge receptacle will be sensed by 
the auto disconnect system and the battery pack control 
module will shut off the charging function. 
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Charger Communications 


The charger communicates with the Drive Motor Battery 
Control Module on the class II data bus. Radio 
transmitter/Receivers located in the charger and charge 
port exchange information while the charge paddle in 
inserted into the vehicle. Information is passed relating 
to charger faults, state of charge, current request, 
charge time, ect. 


Run 1 Power 


Run 1 power is the 12 volt aux. battery supplied voltage 
used to initiate vehicle operation through the ignition 
Switch. When the key is turned forward the run 1 circuit 
is energized and base power is supplied to the primary 
control modules. 


Run 2 Power 


Run 2 power is the 12 volt supply that is needed to 
initiate propulsion. Run 2 power is controlled through the 
HTCM and supplied by the PIM relay located behind the 
glove box. 


Vehicle Wake-up 


The vehicle wake-up circuit is used to activate only the 
systems needed to charge the Drive Motor Battery 
Assembly with the ignition switch off. At the time the 
charge paddle is inserted into the charge port a 12 volt 
supply is sent to the Drive Motor Battery Control Module 
and the HTCM. At the same time the charger begins 
sending class Il messages on the bus informing the 
Drive Motor Battery Control Module that vehicle 
charging is ready to take place. After the charge 
receptacle or HTCM has sent the wake-up signal, the 
Battery Pack Control Module wakes up and takes over 
supplying the 12 volts to the wake-up circuit. Only after 
the Battery Pack Control Module is ready to power down 
will it remove the power to the wake-up line. 


Periodic Wake-up 


The S-10 Electric has a feature called periodic wake-up. 
HTOM has an internal clock that begins counting down 
from 24 hours after the vehicle has been powered down. 
If the HTCM does not receive a wake-up signal within 
24 hours the HTCM itself will assert the vehicle wake-up 
circuit. 

Battery Pack 


The battery pack always has high voltage DC present. 
The nominal voltage of the battery pack is 312 volt and 
approaches higher voltages during charging or 
regeneration. The voltage in the battery pack is sent to 
the vehicle Power Inverter Module by two large relays. 
When these relays are closed the 312 volts are present 
at the Power Inverter Module. 


The drive motor battery assembly (battery pack) 
contains 26 battery modules, a battery pack control 
module, and a automatic disconnect. The main function 
of the battery pack is to provide energy to the power 
inverter module to be converted to AC power for the 
drive motor. 


The 26 battery modules are wired in series along with a 
shunt and a fuse. This series circuit is then tied to two 
high voltage relays which are controlled by the 
automatic disconnect controller. Under normal operating 
conditions the relays are always closed even with the 
key OFF, however if a fault in the high voltage system is 
detected or the high voltage disconnect connector is 
removed the relays will be open and high voltage is 
contained within the pack. 


When the vehicle is placed in the RUN mode and the 
high voltage relays are open, the automatic disconnect 
will close the negative bus high voltage relay and 
precharge a capacitor in the Power Inverter Module. 
Once the capacitor is charged to 9096 of the battery 
pack voltage the positive side high voltage relay will 
close allowing high voltage to be connected to the 
Power Inverter Module for use as drive motor power. 


Drive Motor Battery Modules 


Batteries are energy storage devices used to convert 
chemical energy into electrical energy through chemical 
reactions. The S-10 Electric batteries are a valve 
regulated lead acid battery (VRLA). These batteries 
contain only a small amount of liquid which is 
predominantly absorbed by a glass matte material, 
Where in a typical automotive battery the cells are 
flooded. The lead acid battery contains six cells at two 
volts each which provides an overall battery module 
voltage of 12 volts. In each cell are positive and negative 
lead plates with lead sulfate as a paste coating. The 
positive plates are placed in a absorptive glass matte 
material which contains the sulfuric acid as the 
electrolyte. The chemical reaction is between lead, lead 
oxide and sulfuric acid. After the reaction takes place 
lead sulfate and water are produced. As the battery is 
discharged, the sulfuric acid decreases and therefore 
the battery voltage decreases. VRLA batteries have a 
limited amount of acid available as compared to regular 
automotive batteries which have flooded cells. 


The VRLA batteries should not operate consistently at 
module voltages of 10.5 volts or lower. Operating in this 
region will cause build up on the plates. The plate build 
up reduces the amount of active material therefore 
reducing the capacity of the battery. Additionally, 
batteries subjected to extreme gassing will tend to dry 
out the batteries and can reduce the capacity, and life of 
the battery. 
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Battery Capacity 


Capacity is the amount of energy the battery module can 
deliver at a given voltage. The capacity is measured in 
amp-hours which is how many amps the battery can 
deliver over a period of time. 


Capacity is affected by many factors: temperature, 
Manufacturing, rate of discharge, and the normal 
chemical process over time. 


• Temperature has one of the greatest effects on the 
battery module. When temperatures are warm the 
fluid is thin and the chemical reaction takes place 
much easier than in cold temperatures. In cold 
temperatures the capacity can be cut in half until the 
battery temperatures increase. The loss of capacity 
due to temperatures only temporary. As the battery 
temperature increases the capacity will continue to 
increase to its maximum capacity. Although the 
battery capacity increases with warmer 
temperatures there is a negative impact if batteries 
are ran at temperatures of 60°C (140°F) and above. 
At these temperatures battery corrosion is 
accelerated and can impact the life of the battery. 

» Manufacturing of the battery module also plays а 
part in there overall capacity. If one battery module 
is manufactured with more active material that 
battery module has a potential for added capacity. 

e The rate the battery module is discharged can also 
effect the capacity of the battery module. The slower 
the battery module is discharged the more time is 
allowed for the material to react and stay active. 
Discharging the battery at a very high rate will 
prevent some material from reacting therefore 
reducing the overall capacity. 

æ Inthe normal chemical process over time, the 
material breaks down and is consumed allowing the 
amount of active material to be reduced. The 
reduction of this active material reduces the capacity 
of the battery module. 


Because the batteries in the S-10 Electric are wired in 
series the amount of amp-hours in a battery pack is 
controlled by the battery module with the lowest 
amp-hour capacity. The performance of the battery is not 
affected by the capacity however, the range, or amount 
of miles the vehicle can travels directly affected by 
capacity. The capacity will decrease overtime at different 
rates depending on how the vehicle is operated and how 
the battery modules were made. If vehicle mileage 
demands are high, the vehicle operator will notice a 
overall reduction in miles per charge. 


Battery Life Cycle 


The battery cycle life is the amount of charge/discharge 
cycles a battery can take before it no longer meets the 
minimum capacity requirements. One significant factor 
in cycle life is corrosion which is caused by oxidation 
and hydrogen reduction. The corrosion process is 
accelerated when the vehicle is operated in high 


temperatures. Another significant factor in life cycle is 
the depth of discharge. The deeper the discharge the 
harder it becomes to reverse the chemical reaction 
when charging. This can reduce the amount of material 
available for use in the next drive cycle. 


Battery Pack Charging 


When the charge paddle is installed into the charge 
receptacle the battery pack control module (BPCM) is 
sent a wake-up signal from the charge receptacle. The 
BPCM will go through a set of checks with the charger 
via the charge receptacle which passes class II 
information to the charger through radio 
communications. There is no hard wiring between the 
charger and the charge receptacle. When the charger 
and the BPCM initialization is complete the BPCM and 
charger pass system status. Next, the BPCM will 
request a percentage of maximum power required for 
charging. This request is updated as the vehicle charges 
to complete. The power from the charge receptacle is 
rectified to DC in the charge receptacle and passes 
through the PIM to the battery pack. 


Battery charging is based on pack voltage, module 
voltage, charge receptacle temperature, battery pack 
temperature, and-auxiliary battery voltage. The BPCM 
continually monitors the above values and adjusts its 
request of power to the charger as the vehicle charges. 


Battery Pack Battery Module Equalization 


The Battery Pack Control Module will perform a complete 
battery module voltage equalization on the entire Battery 
pack. This process is done during charging. After the 
battery pack is at a nearly complete SOC the Battery Pack 
Control Module will instruct the charger, through Class II 
communication, to reduce to charge current and trickle 
charge the battery pack. This process allows each 
individual battery module to achieve a common voltage 
value and increases the storage capacity of the entire 
battery pack. The charger will indicate that this process is 
complete by displaying Full. 


Battery Pack Control 


The BPCM monitors each of the 26 battery modules 
separately. This is accomplished by sense leads 
connected at each module positive terminal. The BPCM 
will initialize the sense leads to read across one battery 
module at a time. The sense leads are placed across a 
capacitor inside the BPCM which is charged to the 
voltage potential of the battery module being measured. 
Once the capacitor is charged the BPCM will read the 
voltage across the capacitor and compare it to the 
normalized module voltage. Normalized module voltage 
is calculated by reading battery pack voltage at a point 
in time and dividing by 26. If a battery module voltage is 
a Calibrated delta from the normalized voltage, a low 
voltage compared to current draw, or less than one volt, 
the BPCM will set a code indication a battery module or 
system problem. 
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Battery Pack Current Shunt 


The BPCM measures current by using a shunt. A shunt 
is a precision resistor with a known value. The BPCM 
uses the voltage reading across the shunt and the 
known resistance to calculate the current entering of 
exiting the battery pack. This information is used for 
charging, SOC, and range calculations and diagnostics. 


The current shunt will have an accuracy of + 0.5 amps at 
0-17 amps draw + 3 percent at greater than 17 percent 
draw. 


Resistance: 0.42 milliohms 

Nominal Voltage: 312 volts 

Maximum Voltage: 430 volts 

Minimum Voltage: 225 volts 

Nominal Current: 50 amps 

Maximum Current: 175 amps for two minutes 
472 amps for 15 seconds 

Battery Pack Voltage Sense 


Battery pack voltage is also measured by two sense 
leads, one at module #1 and the other at module #26. 
This voltage is monitored by the BPCM and used for 
pack control and diagnostics. 


The battery pack is protected by a fuse with the 
following ratings: 


* 472 amps at 343 volts for 30 seconds minimum. 
* Minimum fuse voltage rating: 500 volts. 


Battery Pack Temperature Control 


The Battery Pack Control Module also monitors six 
temperature sensors. this information is used to 
calculate battery energy, SOC, and HTCM heating and 
cooling requirements. The pack also contains an air inlet 
temperature sensor and an air flow sensor. The air inlet 
temperature sensor measures the temperature of the air 
that is entering the pack. The air flow sensor determines 
that air is actually flowing into the pack. 


Battery Pack Vent System 


The battery pack has a vent system which plays a vent 
critical roll in assuring no gases are allowed to build up 
in the battery pack. Every battery is connected to the 
vent system. The system routs through all of the 
batteries and out the front of the battery pack, and is 
strapped on the high voltage cable. On the end of the 
vent tube is a filter used to keep the system clean from 
contaminates. The material used for the vent system is a 
special material and should never be substituted with 
another material. Us only genuine GM parts for this 
application. Whenever the battery pack is worked on, 
make sure the vent system check is performed to 
ensure proper operation. i 


Use of Circuit Testing Tools 


Do not use a test light to diagnose the Powertrain 
electrical systems unless specifically instructed by 
diagnostic procedures. Use Connector Test Adapter Kit, 
J 35616 whenever diagnostic procedures call for probing 
any connectors. 


Contro! Module Service Precautions 


The control module is designed to withstand normal 
current draws associated with vehicle operations. Avoid 
overloading any circuit. When testing for opens or 
Shorts, do not ground or apply voltage to any of the 
control module circuits unless instructed to do so. These 
circuits should only be tested using digital voltmeter 

J 39200, while the control module connectors remain 
connected to the control module or the recommended 
breakout box 


Electrostatic Discharge (ESD) Damage 


Electronic components used in the control systems are 
often designed to carry very low voltage. Electronic 
components are susceptible to damage caused by 
electrostatic discharge. Less than 100 volts of static 
electricity can cause damage to some electronic 
components. By comparison, it takes as much as 4,000 
volts for a person to even feel the zap of a static 
discharge. 

There are several ways for a person to become 
satirically charged. The most common methods of 
charging are by friction and by induction. An example of 
charging by friction is a person sliding across a car seat. 
Charging by induction occurs when a person with well 
insulated shoes stands near a highly charged object and 
momentarily touches ground. Charges of the same 
polarity are drained off leaving the person highly 
charged with the opposite polarity. Static charges can 
cause damage, therefore, it is important to use care 
when handling and testing electronic components. 


Notice: To prevent possible Electrostatic Discharge 

damage, follow these guidelines: 

* Donottouch the control module connector pins or 
soldered components on the control module circuit 
board. 

~ Do not open the replacement part package until the 
part is ready to be installed. 

* Before removing the part from the package, ground 
the package to a known good ground on the vehicle. 
If the part has been handled while sliding across the 
seat, or while sitting down fróm a standing position, 
or while walking a distance, touch a known good 
ground before installing the part. 


Maintenance Schedule 


Refer to the General Motors Maintenance Schedule for 
the maintenance that should be performed to retain 
vehicle performance. 
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Visual/Physical Underhood Inspection 


Caution: Always disconnect the High Voltage 
Disconnect Connector and check both the Drive 
Motor Control Module and the Battery Pack Control 
Module for DTCs before performing any physical 
inspection or service. This connector is located 
under the hood and is identified with a White label. 


Perform a careful visual and physical underhood 
inspection when performing any diagnostic procedure or 
diagnosing the cause of an on-board diagnostic test 
failure. This can often lead to repairing a problem 
without further steps. Use the following guidelines when 
performing a visual/physical inspection: 


e Inspect all wires in the engine compartment for 
proper connections, burned or chafed spots, 
pinched wires, contact with sharp edges. 

e Always treat high voltage systems as if high voltage 
is present regardless of whether any problems are 
seen during a visual inspection. 

This visual/physical inspection is very important. It must 

be done carefully and thoroughly. 


Basic Knowledge Of Tools Required 


A basic understanding of hand tools is necessary to 
effectively use this section of the Service Manual. 


Notice: Lack of basic knowledge of this Powertrain when 
performing diagnostic procedures could result in 
incorrect diagnosis or damage to Powertrain 
components. Do not attempt to diagnose a Powertrain 
problem without this basic knowledge. 


Wiring Harness Service 


Never repair any damaged high voltage cables or 
harness. Damaged high voltage wiring should always be 
replaced. 

The control module harness electrically connects the 
control module to the various solenoids, switches and 
sensors in the vehicle engine compartment and 
passenger compartment. 


Replace wire harnesses with the proper part number 
replacement. 


Because of the low amperage and voltage levels utilized 
in Powertrain control systems, it is essential that all 
wiring in environmentally exposed areas be repaired 
with crimp and seal splice sleeves. 


The following wire harness repair information is intended 
as a general guideline only. Refer to Electrical Diagnosis 
for all wire harness repair procedures. 


Connectors And Terminals 


Use care when probing a connector and when replacing 
terminals. It is possible to short between opposite 
terminals. Damage to components could result. Always 
use jumper wires between connectors for circuit 
checking. NEVER probe through Weather-Pack seals. 


Use tachometer adapter J 35812, or equivalent, which 
provides a convenient connection to the tachometer 
lead. The connector test adapter kit J 35616, or 
equivalent, contains an assortment of flexible 
connectors used to probe-terminals during diagnosis. 
Fuse remover and test tool BT-8616, or equivalent is 
used for removing a fuse and to adapt the fuse holder to 
a meter for diagnosis. 


Open circuits are often difficult to locate by sight 
because oxidation or terminal misalignment are hidden 
by the connectors. Merely wiggling a connector on a 
sensor, or in the wiring harness may temporarily correct 
the open circuit. Intermittent problems may also be 
caused by oxidized or loose connections. 


Be certain the type of connector/terminal before making 
any connector or terminal repair. Weather-Pack and 
Com Pack III terminals look similar, but are serviced 
differently. 


Serial Data Communication 


UART Serial Data 


Two methods of data transmission are used. One 
method involves a Universally Asynchronous 
Receiving/Transmitting (UART) protocol. UART is an 
interfacing device that allows the on board computer to 
send and receive serial data. "Serial data" refers to 
information which is transferred in a linear fashion - over 
a single line, one bit at a time. A "data bus" describes 
the electronic pathway through which serial data travels. 
The UART receives data in a serial format, converts the 
data to parallel format, and places them on the data bus 
(which is recognizable to the on board computer). The 
UART also accepts parallel data from the data bus, 
converts the data to serial format, and transmits them to 
the Tech 2 or other scan tools. This method has been 
the common strategy for establishing a communication 
link between the on board control module and the off 
board monitor/scanner since 1981. 


Class Il Serial Data 


U.S. Federal regulations require that all automobile 
manufacturers establish a common communications 
system. General Motors utilizes the "Class II" 
communications system. Each bit of information can 
have one of two lengths: long or short. This allows 
vehicle wiring to be reduced by the transmission and 
reception of multiple signals over a single wire. The 
messages carried on Class II data streams are also 
prioritized. In other words, if two messages attempt to 
establish communications on the data line at the same 
time, only the message with higher priority will continue. 
The device with the lower priority message must wait. 
The most significant result of this regulation is that it 
provides scan tool manufacturers with the capability of 
accessing data from any make or model vehicle sold in 
the United States. 
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The data displayed on the Tech 2 or other scan tools will 
appear the same, with some exceptions. Some scan 
tools will only be able to display certain vehicle 
parameters as values that are a coded representation of 
the true or actual value. For more information on this 
system of coding, refer to section on 
decimal/binary/hexadecimal conversions. On GM 
automobiles, the Tech 2 displays the actual values for 
vehicle parameters. It will not be necessary to perform 
any conversions from coded values to actual values. 


Diagnostic 


The word diagnostic refers to any on-board test run by 
the vehicles Diagnostic Management System. A 
diagnostic is simply a test run on a system or 
component to determine if the system or component is 
operating according to specification. 


Enable Criteria 


The term "enable criteria" is engineering language for 
the conditions necessary for a given diagnostic test to 
run. Each diagnostic has a specific list of conditions 
which must be met before the diagnostic will run. 
"Enable criteria" is another way of saying "conditions 
required". 


The enable criteria for each diagnostic is listed on the 
first page of the DTC description under the heading 
“Conditions for Setting the DTC”. Enable criteria varies 
with each diagnostic. 


Freeze Frame 


Freeze Frame is an element of the Diagnostic 
Management System which stores various vehicle 
information at the moment an emissions-related fault is 
Stored in memory and when a MIL is commanded on. 
This data can help to identify the cause of a fault. Refer 
to Storing And Erasing Freeze Frame Data for more 
detailed information. 


Failure Records 


Failure Records data is a GM enhancement of the 

OBD II Freeze Frame feature. Failure Records store the 
same vehicle information as does Freeze Frame, but it 
will store that information for any fault which is stored in 
on-board memory, while Freeze Frame stores 
information only when the MIL is commanded on. 


Diagnostic Information 


The diagnostic charts and functional checks are 
designed to locate a faulty circuit or component through 
a process of logical decisions. The charts are prepared 
with the requirement that the vehicle functioned correctly 
atthe time of assembly and that there are not multiple 
faults present. 


There is a continuous self-diagnosis on certain control 
functions. This diagnostic capability is complimented by 
the diagnostic procedures contained in this manual. The 
language of communicating the source of the 
malfunction is a system of diagnostic trouble codes. 
When a malfunction is detected by a control module, a 
diagnostic trouble code is set and a Malfunction 
Indicator Lamp (MIL) "SERVICE SOON", “SERVICE 
NOW" or "BATT LIFE" may be illuminated. 


Malfunction Indicator Lamps (MILs) 


The Malfunction Indicator Lamps (MILs) may be tumed 
on when one or more control modules detect a fault that 
requires a DTC to be set. 


Each MIL is under the control of a specific control 
module. Any control module can send a MIL illumination 
request to another control module through the serial 
data line. Direct MIL illumination responsibilities are as 
follows: 


Drive Motor Control Module 


• Temp 
* Service Soon 
Drive Motor Battery Control Module 


• Service Now 
• Batt Life 
* Wait 


Extinguishing the MIL 


When the MIL is on, the control module may turn off the 
MIL as soon as a test passed has been reported for the 
diagnostic test that originally caused the MIL to 
illuminate. 


Although the MIL has been turned off, the DTC will 
remain in the memory (both Freeze Frame and Failure 
Records). 


When the MIL remains "ON" or when a malfunction is 
suspected due to a driveability problem, a On-Board 
Diagnostic (OBD) System Check must be performed. 
The procedures for these checks are given in Propulsion 
Control Systems. These checks will expose faults which 
may not be detected if other diagnostics are performed 
first. 


Storing And Erasing Freeze Frame Data and Failure 
Records 


Government regulations require that engine operating 
conditions be captured whenever the MIL is illuminated. 
The data captured is called Freeze Frame data. The 
freeze frame data is very similar to a single record of 
operating conditions. Whenever the MIL is illuminated, 
the corresponding record of operating conditions is 
recorded to the freeze frame buffer. 
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Freeze frame data can only be overwritten with data 
associated with a misfire or fuel trim malfunction. Data 
from these faults take precedence over data associated 
with any other fault. The freeze frame data will not be 
erased unless the associated history DTC is cleared. 


Each time a diagnostic test reports a failure, the current 
operating conditions are recorded in the Failure Records 
buffer. A subsequent failure will update the recorded 
operating conditions. The following operating conditions 
for the diagnostic test which failed typically include the 
following parameters: 


Battery State of Charge 

Battery Pack Temperature 

Drive Motor Winding Temperature 
Power Inverter Module Temperature 
Drive Motor Speed 

Drive Motor Direction 

System High Voltage State 


Intermittent Malfunction Indicator Lamp 


In the case of an “intermittent” fault, the MILs (Service 
Sooh, Service Now or Batt Life) may illuminate and then 
(after a diagnostic pass) go “OFF”. However, the 
corresponding diagnostic trouble code will be stored in 
the memory. When unexpected diagnostic trouble codes 
appear, check for an intermittent malfunction. 


A diagnostic trouble code may reset. Consult the 
“Diagnostic Aids” associated with the diagnostic trouble 
code. A physical inspection of the applicable sub-system 
most often will resolve the problem. 


Data Link Connector (DLC) 


Data Link Connector (DLC) 


The provision for communicating with the control module 
is the Data Link Connector (DLC). It is usually located 
under the instrument panel. The DLC is used to connect 
to a scan tool. Some common uses of the scan tool are 
listed below: 


Identifying stored Diagnostic Trouble Codes (DTCs). 
Clearing DTCs 

Performing output control tests. 

Reading serial data. 


Decimal/Binary/Hexadecimal Conversions 


Beginning in 1996, Federal Regulations require that all 
auto manufacturers selling vehicles in the United States 
provide scan tool manufacturers with software 
information to display vehicle operating parameters. All 
scan tool manufacturers will display a variety of vehicle 
information which will aid in repairing the vehicle. Some 
scan tools will display encoded messages which will aid 
in determining the nature of the concern. This method of 
encoding involves the use of a two additional numbering 
systems: Binary and Hexadecimal. 


The binary number system has a base of two numbers. 
Each digit is either a 0 or a 1. A binary number is an 
eight digit number and is read from right to left. Each 
digit has a position number with the farthest right being 
the 0 position and the farthest left being the 7 position. 
The 0 position, when displayed by a 1, indicates 1 in 
decimal. Each position to the left is double the previous 
position and added to any other position values marked 
asa. 


The hexadecimal system is composed of 16 different 
alpha numeric characters. The alpha numeric characters 
used are numbers 0 through 9 and letters A through F. 
The hexadecimal system is the most natural and 
common approach for scan tool manufacturers to 
display data represented by binary numbers and 

digital code. 

Reprogramming (“Flashing”) The Control Modules 


Some vehicles allow reprogramming of the control 
module without removal from the vehicle. This provides 
a flexible and a cost-effective method of making 
changes in software and calibrations. 


Reprogramming the Battery Pack Control Module will 
effect the learned state of charge value that is shared 
with the Drive Motor Control Module and the state of 
charge gauge on the dash. In order for the Battery Pack 
Control Module to releam the SOC the key should be 
cycled twice immediately after reflashing then the 
battery pack must be charged to completion. 


Battery Pack Internal Diagnostic 763 


NOTICE: After the Battery Pack Control Module is 
reprogrammed, the charger will indicate 0% SOC 
regardless of the SOC displayed by the charger 
before Battery Pack Control Module reprogramming. 
The Service Programming System (SPS) will not allow 
incorrect software programming or incorrect calibration 
changes. Refer to the latest Techline information on 
re-programming or flashing procedures. 


Verifying Vehicle Repair 


Following a repair, the technician should perform the 
following steps: 


1. Review and record the fail records and/or freeze 
frame data for the DTC which has been diagnosed. 

2. Clear DTC(s). 

3. Operate the vehicle within conditions noted in the 
fail records and/or freeze frame data. 

4. Monitor the DTC status information for the specific 
DTC which has been diagnosed until the diagnostic 
test associated with that DTC runs. 

Following these steps are very important in verifying 

system repairs. Failure to follow these steps could result 

in unnecessary repairs. 


Reading Diagnostic Trouble Codes Using a Tech 2 
or Other Scan Tool 


The procedure for reading diagnostic trouble code(s) is 
to use a diagnostic scan tool. When reading DTC(s), 
follow instructions supplied by tool manufacturer. 


Clearing Diagnostic Trouble Codes 


Important: Do not clear DTCs unless directed to do so 
by the service information provided for each diagnostic 
procedure. When DTCs are cleared, the Freeze Frame 
and Failure Record data which may help diagnose an 
intermittent fault will also be erased from memory. 


If the fault that caused the DTC to be stored into 
memory has been corrected, the Battery Pack Control 
Module will begin to count the Power Transfer Cycles. 
When it has counted 100 consecutive cycles with no 
further faults detected, the DTC will automatically be 
cleared from memory. The Drive Motor Control Module 
will store history DTCs until manually removed. 


To clear Diagnostic Trouble Codes (DTCs), use the 
diagnostic scan tool "clear DTCs" or "clear information" 
function. When clearing DTCs follow instructions 
supplied by the tool manufacturer. In some cases it may 
be necessary to cycle the key after the fault is no longer 
present in order to.clear DTCs with the scan tool. 


DTC Modes 


Use the DTC Info mode to search for a specific type of 
stored DTC information. There are several choices. The 
service manual may instruct the technician to test for 
DTCs in a certain manner. Always follow published 
service procedures. 


To get a complete description of any status, press the 
Enter key before pressing the desired F-key. For 
example, pressing enter, then a F key will display a 
definition of the abbreviated scan tool status. 


Current DTC 


This message displayed indicates that the diagnostic 
test has failed at least once during the current ignition 
cycle. This message will clear when DTCs are cleared or 
the ignition is cycled. 


History DTC 


This message displayed indicates that the DTC has 
been stored to memory as a valid fault. A DTC displayed 
as a History fault does not necessarily mean that the 
fault is no longer present. The history description means 
that all the conditions necessary for reporting a fault 
have been met (maybe even currently) and the 
information was stored to the control module memory. 


MIL Requested 


This message displayed indicates that the DTC is 
currently causing the MIL to be turned "ON". The MIL 
request cannot be used to determine if the DTC fault 
conditions are currently being experienced. 


Failure Records 


Failure records are stored in system memory for some 
diagnostic trouble codes. Failure records show the 
conditions the vehicle was in at the time the DTC set. 
This information may be useful when trying to duplicate 
conditions for intermittent problems. In the case of the 
S-10 electric this information is also useful in 
determining the battery pack state of charge at the time 
a battery module DTC sets. 


Battery Condition Records 


The Battery Pack Control Module reserves an area to 
store information related to Battery Performance and 
Out of Range DTC(s). When a battery or batteries fall 
within the conditions to set a Battery Performance or Out 
of Range DTC the information will be stored in the 
Battery Pack Control Module and can be viewed with the 
Tech 2 scan tool. The Battery Pack Control Module can 
store information on up to six (6) separate batteries and 
has the ability to count the number of times the battery 
reports the same fault. 
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Information Sensors 


Battery Pack Temperature Sensors 


The battery pack has six temperature sensors 
connected to the negative end of battery modules #8, 
13, 18, 24, 25, and 26. The sensors are variable 
resistance sensors which are pulled up to five volts and 
grounded in the Battery Pack Control Module. These 
temperature sensors are used by the Battery Pack 
Control Module for calculating SOC, thermal control, and 
for charge control. The Battery Pack Contro! Module 
uses the average battery pack temperature for these 
calculations. The maximum battery temperature is used 
for charging control. 


TEMPERATURE SENSOR LOCATION TABLE 


The Battery Pack Control Module will continue to use the 
temperature average and maximum value until two or 
more sensors have failed. At this time the Battery Pack 
Control Module will set the service soon lamp and 
disable charging. When fore temp sensors have failed 
the Battery Pack Control Module will substitute 27°C 
(81°F) for pack temperature. 


The normal resistance vs temperatures are shown in the 
table below. 


Battery Pack Temperature Sensor vs 
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Air Inlet Temperature Sensor 


The air inlet temperature sensor is used by the Battery 
Pack Control Module to detect the temperature of the air 
entering the pack. 


The temperature vs resistance values for this sensor 
are the same as the battery temperature sensor shown 
above. 


Battery Pack Blower Air Flow Sensor 


This air flow sensor is used by the Battery Pack Control 
Module to verify that the pack blower fan is putting air 
into the battery pack tunnel. The air flow temp sensor is 
located in the air intake tube before the pack blower fan. 
The air flow sensor is a self-heating thermistor 
connected with a series resister (35 ohm) to the 

Run1/ wake-up signal. 


Sensor resistance: 


e Minimum = 70 ohms 
~ Maximum = 1000 ohms 
The operating voltage is 0.5 volts to 4.5 volts. 


As air blows over the heated sensor the resistance 
increases therefore changing the voltage level to the 
Battery Pack Control Module. This indicates that air is 
flowing past the sensor. 


Charge Receptacle Temperature 


The charge receptacle provides an analog temperature 
signal to the BPCM for use in indicating charge 
receptacle temperature. During no-charging modes the 
charge receptacle temperature circuit is open. When the 
charge paddle is inserted the circuit is closed allowing 
the BPCM to read temperature and paddle present. The 
temperature sensor is internal to the charge receptacle 
and is not serviced separately. The characteristics of the 
sensor are as follows: 


e Five volt supply from the BPCM 


Charge Receptacle Temperature vs 
Resistance 


‘Temperature vs Resistance Values (Approximate) 


Automatic High Voltage Disconnect 


The automatic disconnect is located inside and receives 
power from the Drive Motor Battery Assembly. If the auto 
disconnect detects or receives information from another 
control module that there is a problem with the high 
voltage system it will open the high voltage relays. 
Problems with the high voltage range from interlock loop 
faults to loss of ground in a high voltage component. 
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Battery Module Voltage Sense Leads 


Each of the 26 battery modules is connected to one 
another by a battery interconnect cable. Spliced into 
each interconnect cable is a voltage sense lead used to 
inform the Battery Pack Control Module of the individual 
battery module voltage. Each sense lead cable has a 
30.9K ohm resistor in-line to limit current to the Battery 
Pack Control Module. 


Discrete Input 


A discrete input describes a method of transmitting 
information from a control module or component to 
another control module without the use of serial 
communications. This is normally done by using a signal 
wire that changes electrical state to indicate the 
presence or absence of a monitored condition. Due to 
the nature of discrete inputs 1 bit of data is exchanged 
between components, the line is simply ON or OFF. 


Battery Pack Internal Diagnostic 767 


Special Tools and Equipment 


J 39200 
Digital Multimeter 


Tech 2 Scan Tool 


J 34142-B 
12 Volt Test Light 


J 38125-A 
Packard Terminal Repair Kit 


J 42187 
Battery Pack Lift Table 
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Special Tools and Equipment 


J 42493 


Battery Pack to Power Inverter Module Extension 


J 42500 
Battery Pack Support Tray 


J 42241 
Forward/Reverse Signal Generator 


J 42494 
Battery Pack Breakout Box 


J 42502 
Digital insulation Tester 
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Special Tools and Equipment 


J 42495 


Drive Motor Speed and Direction Sensor 
Removal Tool 


J 42503 
Cannon Connector Cover 


J 42632 


Vacuum Pump with Gauge 


J 42860 


Battery Pack precharge\discharge tester 


J 42565 


Battery Terminal Covers 
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Special Tools and Equipment 


J 42568 
Battery Pack Control Module Pin-out Box 


J 42566 
Battery Module Lift Handles 


J 42500 
Battery Pack Tray Support 


2) 42634 
, Battery Module Charger 
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